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ABSTBACT 

Two separate NIE research projects in higher 
education, clpaely related in aubstance and complementary, were 
undertaken in Oregon in 1973-75, During ^the first year, the 
objectives were toi (1) compute and analyze various configurations of 
student achooling coata and financial resources according to 
institutional type and to atudent sex and parental income ; (2) 
develop measurea of educational demand elasticity; and (3) explore 
the effect of introducing new variables to the estimation model. 
During the second year, the project objectives were to {1} extend the 
first year's work by additional analysis of demographic factors; (2) 
examine the impact of federal financial aid programs and policies on 
Oregon students; (3) predict changes in demand that might result from 
a change in the state's community college tax base; and (4) use time 
series data in analyzing changing patterns of demand* The third 
objective of the second year was not accomplished^ since a fifth 
objective was established and substituted during the yean to explore 
the factors (primarily gualitative) that might influence the high 
school graduate »a af ter^graduation plana, particularly his choice of 
an institution of higher education* The results of the research are 
presented primarily in narration, with some tables, and are intended 
for practitioners and researchers alike* (Author/MSB) 
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I. INTRODUCTION 



Thie report presents the findings of two years research on higher 
education In Oregon, 1973=1975, funded separately as N.I. E, Projects #3=3007 
and //4'-0809. ffllle the o bjectives of each yaar's work were dis tinct they 
were also highly related and the results are complementary. They are pre- 
sented and analyzed together here, although care is taken to identify which 
parts of the work are attributable to each of the two projects, 

A, The Research Problem 

We chose to focus on one state in our analysis because we hoped to 
extend eKlstlng empirical work through examination of more detailed and dla= 
aggregate data than has been available to other researcheri to date- Oregon 
is considered unique in the quality ^and extent of its educational datas mak- 
ing it a good site for an ln--depth analysis of higher education i 

Moreover, major policy decislona concerning the cost and provision of 
higher education are made at the state level. Thus, although national or 
regional studies are instructive, local analysis can be of more direct assis^ ^ 
tance to state decision makers* Our findings should be of interest beyond 
Oregon, however, because the excellent data available to us here has allowed 
inclusion in our work of several previously neglected variables > e,g, ^tate 
and Federal financial aid to education. 

Like many other states , Oregon is experiencing the effects of changing 
higher education enrollments. Since 1970, the institutions of higher educa-- 
tlon (IHE'S) in Oregon have had an overall growth in enrollments of 16% , or 
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an average increase of 4% per year over the period,^ This repreaents a 



marked eldwdown from the prior 1965-69 period when overall enrollments rose 
by 45% or 11,4% per year on average. In itself the slowed rate of growth 
in total enrollments has caused budgetary problems. To cite only one, in- 
stitutions of higher education have required annually Increasing budgets 
just to keep pace with rising costs of operation due to Inflation. But re- 
quests for more state funding have met with legislative and public resistance* ^.^'^ 
since taxpayerB feel that the falling growth rates should translate Into pro- 
portionately small budget increases. Educators in Oregon's public Institu- 
tions have not presented their case for more public monies very effectively 

and one result, of legislative budgetary stringency has been a decline In realr 

2 

faculty salaries In each year since 1970* 

However * these aggregate enrollment figures for the State obscure even 



The enrollment figures used here are for "full time equivalent" students ^ 
or FTE enrollments. 

2 

The following percentages demonstrate the extent of the decline for those 
faculty, in the 4--year public Institutions i 



A Comparison Between the CPI and Faculty Salaries in 
Oregon's State System Schools 



Year 



pBrcentage change in consiffiier 
price IndeK from preylous year 



Percentage change in average 
faculty salary from previous year 



1969 
1970 
1971 
1972 
1973 
1974 



5,4 
5.9 
4,3 
3.3 
8.8 
12.0 



6.0 
6,0 
3.0 
2,9 
5*0 
5*8 
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mora dramatic dlffarenees In segmental enrollment changes. For example, 

during the 1970-74 period juet considered , FTE enrollments In the four year 

public colleges and universities increased 1^5% overall— -a meager ,4% per 

^yetr Private .ln-__ 

4 

crease over the period. But the ^tate*s connnunity colleges experienced an 
increase of 42% in FTE enrollmentSs or over 10% per year. This is many times 
the growth rate of the state system schools # The decade of the 1960 *s wit- 
nessed the Introduction and development of Oregon -s community college system. 
In fact^ from 1961 (the first year In which complete conmunlty college enroll- 
ment data was kept) to 1974, this segment experienced a staggering Increase in 
FTE enrollments—from 2^586 to 40^918, 

tfliat these numbers represent Is a rapidly and dramatically changing enroll^ 
ment mix in Oregon's Institutions of higher education* But this is just another 
way of saying that the demand for higher education has been and is changing. 



The term "segment" refers to the four distinct types of post-secondary 
institutions: two year public schools (conmunlty colleges), four year public 
schools (state system colleges and universities)* four year private Bchaplfl 
(independent colleges and universities. Including sectarian schools), private 
vocational/ technical schools (proprietary or trade schools) , The term "post- 
secondary education" Is coTOnonly used to mean all four types of educational 
institutions while "higher education" refers to three types, exclusive of pro- 
prietary schools* 

4 

This particular figure overstates the general pattern of growth in Oregon's 
private sehodls^^an anomaly of the time period used in calculating It. A more 
accurate picture of this segment -s enrollments is found by looking at the 1971- 
74 period during which they increased by a modest 5.9% or roughly 2% a year. 
Taking a longer view we can go back to the mld--1960's which were a period of 
relatively high enrollments in the private segment. In the nine years from 
1965 to 1974, absolute levels of enrollment actually fell during four years and 
overall the average annual rate of growth was only 1,3%. c> 
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What we hoped to do^ in our research, was examine the factors which might be 
Influencing demand. The following list of questions reflects our major concerns - 
in this analysis of demand i 

i) Wiat are the annual out-of-pocket costs of schooling, averaged by 
™ a cdllection'^f Tario^ 

11) By what combination of means are students financing their schooling 

and how do their choices of schools reflect the combination of resources 
which they are utilising? 
Ill) How do changes in fatnily income, or in the availability of other fi- 
nancial resources, in tuitions, or in the availability of alternatives 
to schooling affect enrollment choices in any or all of the available 
school segments? 

iv) What is the nature of the relationship between demand for higher educa- 
tion and family income, personal (student) income ^ sen, student achieve- 
ment * high school attended, high school curriculum, and costs of 
schooling? 

v) What is the impact of state and Kaderal aid on the schooling choices 
of recipients (e*g*^ in what ways, if any^ do students indicate their 
choices have been modified)? 
vi) How do financial aid applicants differ from non-applicants and in what 
ways do their schooling choices differ? 
vii) How have changing economic circumstances (both prices, resources, and 
alternatives) from 1960 to date affected the demand for higher educa- 
tion in Oregon? 

vili) In what ways do present school. .attendees differ, by segment, and what 
are the implications of these differences for demand sensitivity to 
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'changes In economic variables such ai pricei and financial resources? 
ix) Wiat can we say about the equity and efficiency implications of pre-* 

sent and proposed alternative tuition and aid policies? 
We have given these research questions a more specific context by dividing 
the demand for higher education into two separate choice institutions: 1) the 
decision whether to continue schooling beyond high school^ and 2) the choice 
among Institutions once the decision has been made to continue » These deci^ 
slons can be formally described in a model which specifies a series of func^ 
tional relationihips. This model should identify the factors which we feel are 
affecting demand , Such a theoretical framework then guides the selection of 
variables for our empirical analysis- Such a models representing the two 
part decision situation described above Is developed next. 

B. A Modal of Enrollment Demand 

The theory underlying the demand for higher education rests on an analysis 
of indivldaul choice behavior. We assume that the potential enrollee rational-- 
ly evalwates the perceived costs and benefits of alternative courses of action 
and chooses the activity with the highest expected rate of return-^ Total bene 
fits from the purchase of higher education include future pecuniary and psychic 



This approach encompasses both current and future costs and benefits, 
whether they are of a consumption or Investment nature. Wien costs and bene- 
fits are appropriately specified and measured (no small task, this) then, it 
Is possible to compute a rate of return obtaining for each possible course of 
action. For eKample, given some discount rate we could sum the present value 
of all the benefits which would accrue to the holder of a Bachelor -s degree 
In chemistry. The costs (inc udlng foregone Income) could also be suimed. 
The ratio of benefits to costs, divided by years of expected labor force par- 
ticipation, would give us a rate of return for the activity of obtaining a 
B_» in chemistry. 
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returns as wall as current consumption aspects. Although the precise mecha- 
nlsm by which education contributes to earning power is now a matter of some 
debate araonf 3Conomists^ It Is clear that there does exist a positive corre^ 
latlon between educational levels and lifetime incomes* (The correlation is 
much stronger for white males than for women or racial minorities, however,) 
Expected non-monetary benefits may Include such elements as broadened occu- 
pational opportunities^ ability t^^djust to changiiig economic clrcimstances ^ 
and prestige* Current benefits are also relevant to the decision maker. The 
purchase of higher education includes the option of attending school sponsored- 
activities, as well as partaking of the atmosphere and eKperience of the educa- 
tional process itself. 

The relevant costs of higher education likewise appear in several forms* 
Direct instructional outlays (tuition, fees, books, supplies and course 
materials) are the most obvious component of private cost, '^hese direct costs 
are influenced by the method In which they are financed. Financial aid in the 
form of tuition remission, graints, low or mvo interest loans * or government 
benefits serves to reduce educational expenses of individuals thus- increasing 
the eKpected returns o£ pursuing further education* In addition to these di- 
rect costs there are indirect costs which are incurred in attending school'— 
transportation to and from the campus for example and other additional living 
expenses , 

' The largest component of total schooling costs * however, is foregone earn*- 
ings. Assuming positive time preference, increased future Income i to be worth-- 
while, must more than cover the income lost while attending college. Finally, 
since certain aspects of college attendance may be vlewid as work (or the con- 
sumption of a "bad") , such activities can also be considered costs of obtaining 



an education, Wie magnitude of these costs depends upon the type and quality 
of the particular institution of higher education (IHE) in question and also 
upon the individual's taste for higher education* 

In suimary, we expect the enrollment choice to be influenced by monetary 
and psychic costs ^ alternative opportunities j and current and future benefits. 
The Individual's perception and evaluation of these costs and benefits is In 
turn Influenced by taste, ahljlty to pay, and the availability of Information 
on both higher . education and alternative activities, 

C- The Choice toong Institutions of Higher Education 

Higher education Is not a homogeneous good andj as a result, the selection 
of the type of institution and the particular school to be attended are a 
crucial part of the college going decision* Many of the factors mentioned above 
as determinants of the attendance choice are also relevant to institutional 
choice. That is^ expected costs and benefits (both current and future) may vary 
greatly among institutional types and also between schools In'^a given segment. 
These differences result in rate of return calculations which influence the 
spaciflc institutional choice. For example, the out-of--pocket costs differ 
cnslderably among schools. Not only do tuition and fees vary; widely, but;alsd 
other elements such as "distance costs," 

im Important element of this type of cost depends on school location* If 
the enrollee Intends to live at home, cocMuting costs are relevant,^ ^Otherwises 
on- (or near-) campus room and board charges must be assessed. Further, insti- 
tutionally tied financial aid can affect relative prices facing students. 



Most corranunity colleges In Oregon actually tie their tuition charge (in* 
versely) to the student's In-dlstrict coiranutlng distance. 
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The quality of education and availability of specific programs or fields 
of study may also Influence student choice* Additionally, there are many 
college attributes such as atmosphere, reputation, alumni contacts, religious 
philosophy^ and sports teams, which although difficult to quantify may be 
important to th% anrollee. The relative significance of these variables de^ 
pends upon the consumption versus Investment emphasis of the chooser* 

To formalize this relationship, we assifflie that the enrollee ranks poten* 
tial schools according to these monetary and non-^monetary considerations* The 
individual then chooses to attend the highest ranked school to which he gains 
admittance. 

This modal can be functionally represented as follows i 
(1.1) R^^ = f (P^j^, Pj^^ S^^ Env^. jOff^. J^. Yj^, Ed^, y . 

The subscript 1 idantiflas the particular Institution being evaluated i while 

the subscript k represents the individual making the i^^hkings , In this model 

P., ~ the price of institution i to individual k 
Ik 

P^,^ the price of other Institutions to individual k; J " 1, 2, #*., n 

where n + 1 is the total number of institutions under consideration 



" the selectivity of instituion 1 

Env,^^ the environment of institution i 
i 

4 

Off^-^^ the breadth of course offerings at 1 

~ the expected contribution of institution i to employment prospects 
(i.e. above or below ttiat expected from the^purely ed^irtional bane^ 
fit; for example, reputation of the school or alumni ^fontacts) 

\ 

Y ™ family income of k ^ 



Edj^ educational level of k's parents 



L ~ ability level of individual k 
k 
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Thus the choice ranking of institution i by individual k, (R^j^) * a function 

of the price of i to k; the price of other institutions | the school's character 
istics (environments selectivity , and coufse offerings); the socio-economic 
class of individual k-'-=repreiented by family Income and parental educational 
levels; the expected contribution of college i to future earnings | and finally 
the academic ability of individual k. 

The price of a particular school is not, however ^ the same for each po- 
tential student. It is related to several additional factors, 
(1.2) P,^^ = g(L^^. T^, A^^) 

- L.. - — location of institution i relative to individual k 
ik 

~ tuition and fees of institution i 
A^j^ — financial aid offered to individual k by Institution i 

In words, the price facing the student depends not only on the published rates^ 

■ _ _ "{ n^"^ 

but also on the amount of financial assistance offered and upon ;the distance 

the student must travel in order to attend the school. 

Looking again at equation (1.1) note that we have included a socio- 
economic class variable in order to account for the taste for college as well 
as the ability to pay. The academic ability variable also seeks to capture 
individual taste for type of schooling. 

.^^^.,.i^,J^ summary, the questions facing those analysing demand for higher educa- 
tion are complex and multifaceted* Our organisational approach to these diffi- 
cult concerns involves separating the schooling choices of individuals into 
distinct decisions 1) the decision whether to continue schooling beyond high 
school, and 2) the choice among institutions of higher education. In sections 
B and C above we have briefly presented the theoretical bases for individual 



choice in this area. Throughout this report we shall attempt to relate our 
empirical results to this simplified theoretical backdrop. 

The next section eniflnerates project objectives for the first and second 
year-s reeearch. 
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II. OBJECTIVES 

It Is poaalble to exanilne demand for higher education with many differ- 
ent questions In mind. We have listed some of our primary ones above. Now 
w« can bring both of the research projects reported here more sharply in focus 
by stating the specific objectives of each year's work. 

^' "Developin g an Empirical Test of the Impact of Vouchers on Elasticity 
of Demand for Post-Secondary Education and on the Financing of a State System 
of Higher Education^" September 15. 1973 to September 15, 1974. 

In this first year we propoaed to employ data from' the Oregon Student 
Resource Survey (SRS) together with almple cross-tabulations and a conditional 
logit technique in order to accompllsifi the following objectlveii 

1) compute and analyse various configurations of student achoollng 

costs and financial resources, by Institutional segment, by sex and by parental 
income (among other characteristics)! 

2) develop various measures of demand elasticities, with particular inter- 
est In contrasting our results with those of Miller and Radner (1970, 1975) 
who also use a conditional loglt approach In their study of higher education i 

3) explore the effect on the estimatioh model of introducing new varia- 
blee. In particular, we wished to develop some institution-specific character- 
istics, such as projected alternative financial aid packages to Individuals.. 

Two Important accomplishments of the first year were not anticipated ^ 
in our project proposal. In a sense they represent additional, post-proposal 
objectives. We cite them below* 

, 1) We were able to convince Oregon officials to conduct a second 

23 



12 



Student Rasource Survey which elicited continuous irathet than 
range data for all numeric variables.^ This substantially im- 
proved the potential accuracy of our intended estimates^ and 
this new data was used in the carrying out of the above-listed 
project objectives. 
11) We participated in the development of the annual survey of Oregon 
high school seniors and added new questions which enabled ua to 

determine socio--economic status of students^ parents as well as 

2 

ranked reasons for various post-graduation plans* Because of 
these survey modifications, our projected demand analyslB for the 
second year's work was significantly ©ahanced, (See section B below.) 

B, "Economic Efficiency in Post-Secondary Education—Issues in Alterna- 
tive Financing and Consumer Choice," September 15 » 1974 to September 30, 1975 . 

In the second year we endeavored to use three distinct sets of data in 
combination with several statistical and econometric procedures in order to 
address four Issues in the financing of and demmd for higher education. Our 
analysis emphasi^sed the economic concepts of efficiency, equity and productivity. 



A copy of the 1974 Student Resource Survey is displayed in AppendiK B* 
It was conducted jointly. by the Oregon State Scholarship Coraaission and the 
Educational Coordinating Council, in cooperation with registrars at all of 
Oregon's forty Institutions of higher education. Because of our interest in 
eKtensive SRS data analysis, we were Invited to fomulate survey questions as 
needed, define and draw the student sample, and oversee data collection and 
coding. 

"A copy of this survey, "Class of 1975 Post-High School Plans, " is 
Included in Appendix B, The survey has been conducted annually since 1956 by 
,the Office of High School Relations, Oregon State System of Higher Education. 



1) Ths flrit and major objective was to extend our Initial year's work 
on altarnativa cost and resource configurations in the financing of higher 
education through discrlininant analysis of school attendees^ by Institu^ 
tlonal sepnent, 

2) A second more specific objective was to eKmiine the impact on 
Oregon students of Federal financial aid programs and policies , with tmpha- 
sis on Basic Educational Opportunity Grants and Supplemental Educational 
Opportunity Grants - 

3) Additionally J we sought to predict the changes in demand which might 
result from a change in the state -s coimnunlty college tax baae^from a local 
to a centralized structure , 

4) Finally j time series data was to be utilized in a regression analysis 
of changing patterns of demand. Herein were the proposed demand elasticities 
to be developed and Interpreted in policy terms* 

We did not accomplish objective #3* Work on it was delayed until the 
last part of the project and we ran out of time* In part, this is because 
two project personnel invested considerable t±mm in using and extending a new 
noii^parametric technique* Through the use of this "nonmetric discriminant 
analysis" a substantial amount of previously unuseable data on the plans of 
high school students was now made available to analysis* ThlSi in turns 
dafined a significant new research objective* 

5) We decided to explore the primarily qualitative factors which might 
Influence the after graduation plane of high school seniors ^ in particular the 
decision whether or not to enroll in an IHE* Further we hoped to examine the 
qualitative bases for the choice between Institutions for the echodl^goers. 

The project findings now include a large section of these non-'parametric- 
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results. They extend and enhance the regression and standard discriminant 
results s and they suggest some new and interesting insights into differences 
between student choosers. Thus the Investment of project time in this pre- 
viously unanticipated area seems warranted. However the tradeoff was against 
the proposed conmiunity college tax base investigation. 

C* Some Roadmaps ftt' the Reader ; 

Because the two research projects pursued many objectives , using 
multiple data sets and diverse analytic procedures, the following tables 
nay aid the reader in linking research questions to objectives to procedures 
and data . Table 1 displays the project objectives for each of the two grmt 
periods and then lists the procedures and data employed for each objective 
along with the principal research questions examined within each* Chart 1 
provides an aasociatlpn between project procedures and data and the specific 
choice situation which we eKplore In our research. Since we use this choice 
framework in the presentation of project results j Chart 1 provides the 
reader with an overview to the later section on our findings. 

Having specified the objectives of our research j we turn to a brief 
review of the work of others In analyElng higher education demand,. 
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TABLE 1 



OVERVIEW OF PROJEGT OBjlCTIlS, PROCIDURIS, DATA AND RISMCH pSTMl 



Project 

Objictlvis 



I 

9) 



IS .0 

I ^ 
B 



A. 1 Sipgnfcal cost md te- 
sourci configurations 

A. 2 Deiand ilaiticitiea 



A, 3 Effict of new varla- 
blas on logit esti- 
nates 



1. 1 Extension of A, 1 
through sepij 
file analyses 



2 Aniiysia of Fidiral 
fininciil aid pro- 
grais 



B, 3 (Not acconipllghed) 



k Analysis of changii 
In demand over tiie 

3 Analygii of high 
school leniori' post- 
graduation plans 



Principal Proeidurii and 
Data Utillied 



Croiitahulationi on 19?4 SES 
data 



Least squares regression on 
tlie Biries data 



Conditional logit estinatlon 
on 1974 m data 



Dlicriilnant analysis on M 
data 



Croistabulitions on aid ricip- 
iente in M data 
Tiffli series regriiilons with 
aid Includid as a variabls 



Least squares regression on 
tlue siries data 

Nonietrie dlscrlilnant analy- 
sis on 19?5 survey af ^'gh 
school seniors 



What is the Choice Gontist or Resiarch 
Question Beini l^camlned? 



How do costs, resources, and other student 
chiracterlitics diffir by sepentj paren- 
tal incoie and eix? 

What are the elasticltleB of deiand for 
higher education and do they differ by ,. 
sepint? 

How do various financial resourcis (and 
other new variablei) influenci the choice 
iffloni institutions? 



In what ways do studenti attending each of ■ 
the Institutional sepents differ? lat 
does thli tell us about the choice between 
IHE's? , 

How do Fed. aid recipients differ froB non- 
riclpients! What has been the iipact of aid 
on their dieiilon to go to school and on 
their choice of ichool? 



What econoiDlc variables have influenced en- 
rollraent deiand over tiie? 

How do students who plan to go to an IE 
differ f roi studints who do not? How do 
itudints planning to attend school in one 
sepint differ froi those ilecting another ^ 
lipentf 



CHART 1 



DEMND DECISIONS i^OUT HIGHER EDUCATION 



Project PrQcadurea and 
Data Used to Examine 
This Demand Decision 



4. 



Ordinary least squares 
regression on time 
aeries data 

Nonmetric discrimi= 
nant analysis of 1975 
survey of high school , 
seniors J 



Cross tabula tipna on 
1974 SRS data 

Conditional logit 
estimation on 1974 SrS^ 
data 

Discriminant analysis 
of SRS data 

Crosstabulatlons on 
aid recipients in 
SRS data 



Nonmetric analysis on 
1975 survey of high 
school seniors (those 
planning to attend) 



Decision 1 



J 



Whether or not to 
enroll In an IHE 



Decision 2 



Which institution 
to attend 




Decision 3 



What alternative 
activity(s) to 
pursue 



Note I We now have the data with which to eKamlne this choice situation , 
but have not done so for the present research project(s). 



29 



17 



III, 



REVIEW OF RELATED RESEARCH 



The traditional approach to estimating educational damand has bean baaed 
on highly aggregated data. Investigation has thus focuaed= on variables auch aa 
per capita income and average tuition costs. Although this process Is. useful 
for predicting overall levels of damand (and for supporting one's theoretical 
eKpectations) , it is not particularly helpful to policy makers who are attempt-- 
Ing to affect the schooling choices of certain socioeconomic groups or who are 
seeking to analyze the enrollment impact or distributional consequences of 
various financing schemea. Some of these difficulties have been partially 
alleviated by stratifying th^ data and making separate demand calculations for 
various income ^ area, and ability groupings. 

The data and eatimation technlquea for disaggregated demand studies of 
higher education have only been available recently. Two such studlee^ using 
the conditional loglt methods seek to relate individuals and institutional 
characteristics to the conditional probability of choosing a given institution 
(or institutional type). These conditional probabilities then can be translated 
into relative frequencies which allow for estimation and prediction of segmental 
and overall enrollment demand. 

The dlsaggregative studies are not without their own particular difficult- 
ties # The data requirements are extensive—so extensive that the results of 
the studies thus far accomplished are hampered by the necessity of having to 
est^ate or exclude variables which are believed to be toportant. Further ^ the 
conditional logit model involves a crucial assumption which may not be met in 
educational demand analysis and ^ich may therefore lead to biased results. 
This assui^tion, -'Independence of Irrelevant alternatives Is discussed in 
that part of the results section where we present our conditional loglt 
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estimates • In this section, we first summarize and compare several aggregate 
studies and then discuss the two works using the dieaggregate conditional loglt 
approach* 

A* Aggregate Dsmand Studies 

An early empirical estimation of a demand function for higher education 
in the United States was undertaken by Campbell and Siegel (1967). After 
providing a theoretical sumaary of the ways in which investment and conaump^ 
tion elements are eKpected to affect the demand for education, they^estlmated 
this demand in terms of U.S. resident undergraduate degree enrQllments in 
four-year institutions from 1919 to 1964. The ratio of enrollments to 
"eligible" population aged 18-24 is utilised as the dependent variable in 

their final specification, thereby relating demand to a measure of those who 

* 1 
are technically qualified to exercise such a preference. 

Three important assumptions underlie their procedure J (1) no supply 

constraint eKlsts, (2) no change in taste occurs over the period, and 

(3) enrollment demand is hdmogeneous to degree one. The theoretically most 

prominent variables — income and price — were hypothesised to explain the 

fluctuations in the ratio of enrollment to eliglbles over the study period. 

The regression equation took the formj 

(3.1) log ^ log b + aiog + glog P^. 



Eliglbles are estimated using 7-year cumulative totals for high school 
graduates^ adjusted for death rates and for participation in the armed services 
They were not able to adjust for those in the 18-24 range who had already ^ 
racelved college degrees or who were institutionalized. 
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The results were as follows; 

(3.2) log R = .7425 + 1.2036 log Y - .4404 log P 

(2.0056) (6.19977) (2.9243) ^ 

\ - ^ 

E 

t 

" undergraduate degree enrollment in 4-year instltutione In 
year t 

— the number of 18»24 year old ellgibles in year t 
Yjj^^" real diaposable Income per houoehold in year t 

— average real tuition in year t 

The coafficienta of income and price are of the expected sign and 

significant at an alpha level of »025, Since the form of the equation is 

log linear, the coefficinnts represent demand elasticities of income and price, 
2 

respectively* 

Probably the most serious shortcomings of this investigation result from 
the paucity of available time series data* Only 9 points were used in estima- 
ting demand over a 45 year period. An increased numbei: of observations with 

2 

equivalently high results (R ) would land more credence to their procedure and 
aatlnates. Criticism has also been directed at their assumption of perfectly 
elastic supply in the relevant rmge* If this assumption is incorrect, then 
an identification problem clouds interpretation of the results, ^This assump- 
tion would appear to be more supportable in recent years of accelerated growth 



Campbell and Siegel express little confidence in these estimates be- 
cause of the small number of observations. 
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3 

of twc^»year public schools which exhibit low entrance requirements* 

Although they mention the theoretical importance of the rate of interest 

in determining the quantity of investment in human capital which is reflected 

in enrollment demand, this variable is not Included in their formulation due 

to the imperfections in the market for such loans. The changing availability 

of student loans (private loans, state and federal loans, guarantees, as well 

as NDSL, etc.)f benefit programs (C.l. Bill and Social Security survivorship 

paymanns), grants and scholarships should^ if possible^ be included in demand 

analysis^ either as increased resources (in the income variable) or lower 

4 

private cost for education (in the price variable). 

Utilising the data gathered by Canpbell and Siegel as a base, Galper 
and Dunn (1969) investigated the effects of particular nonmarket forces on 
educational demand. They focused on changes in the size of the armed forces, 
as well as the impact of the G,I* Bill educational benefits* These elements^ 
along with Income, are viewed as short run factors which Influence the pro- 
portion of high school graduates who ultimately enroll in college. They 
hypothesised that enrollments are a positive function of real Income and 
military discharges and a negative function of the change in the slie of the 
armed forces. 

Citing T. W. SchultE (I960) as a reference on the relatively constraint 
cost trends in college education over the 1920-1965 period^ they considered 
price a long run influence not appropriate for inclusion in their investigation 



Recall that they were dealing with 4-year schools only, 

^We should point out that this is a difficulty which is noted but not 
satisfactorily resolved in any of the educational demand studies which we 
eKamlned. ^ 
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of short run factore* By Including a separate variable for discharges | they 
hoped to capture the effect of subsidized education for veterans. Employing 
a flve-^year distributed lag structure ^ they estimated the f irst-^dlf ference 
form of their equation and obtained the results given below i ' 

(3.3) 5 5 

AN - .76363 E a.^HSG^ , + ,88858 Z b.A (HSG^ . ' 

t 1 t^l 1 t-^i t-i ' 



--.35186 E c.ACHSG^ -i * A j + .1803B E d^AD , 
i^l i t+l-± 1 t"l 



- .8344 D,W. m 1.7395 



S.E.E. ^ 55,543 (in thousMnds) 



where j 

— enrollments for the aead^ic year ending in t. 
HSG^_^ """" high school graduates of Junej year t-1, 

— index of real frilly Income of calendar year t-^i, 

— ^t-1 * ^^^^^ the il^e ©f the armed forces in the 
fiscal year ending in Junej t. 

D^_^ ^ — discharges from the araed services in fiscal year t-^1. 

Estimating enrollment elasticities at mean values of the respective 
predictors J they found Income elasticity of ,6917, which ismuch smaller than 
Campbell and Slegel-s result of 1.2, Although it is noted that the absence of 
a price variable may have resulted in an understatement of income elasticity, 
their main justification for this low number is that as all recent high^ achool 
graduates of an income class who wish to enroll have enrolled , the ellgljble 
population approaches a saturation point* Thus, they would expect that since 
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Ineotne has risen over time this elastlc^^^ould be low and declining as more 
income levels become saturated. We^^^t find this a particularly compelling 
eKplanation. The elasticity of eni^lments with respect to the change In the 
size of the armed forces was estimated as -.2568, while elasticity with respect 
to discharges was ,13* 

Although their main concern was with the impact of the nonmarket influences 
of the military, a major factor—the student deferment— is ignored. This 
omission may have resulted in biased coefficients and elasticity estimates* 
Further I benefits and eligibility requirements have changed over time md ad^ 
justments ahpul*^ be made to insure consistency, 

A cross-sectional analysis of United States post^eecondary demand by 
CorazElnlj Dugan, and Grabowski (1972) emphasised demand differences among four 
socioeconomic classes*^ Their theoretical demand model contained the usual 
component s=-expec ted increased earnings ^ expected value of direct consumption 
benefits, direct and opportunity costs, and a representative discount rate. 
Further, they proposed a theoretical supply function which takes account of 
rationing by means of admissions standards, Wien estimating enrollment demand , 
however j this rationing factor is included (along with taste and expected 
return) in their measure of ability. Additional coefficients are estimated to 
measure the impact of direct and indirect costs, and income or home environment. 

Using data from Project Talent , a national sample of high school students 
in the 1960's, they estimated deBprid by the following equation; 



This study is also reported by the Massachusetts Metropolitan Area 
Planning Council (1969), Somewhat similar studies were carried out by 
Feldman and Hoenack (1969) and Hopkins (1974). 
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1 o Iji 3ci 4 pi 51 61 71 8 1 i 

where, 

— the percent of 10th grade (I960) high school students In 
state 1 who enrolled in college in 1963* . 

T , T ,j T .j T , — state average tuition rates at junior 
jl ui' ci pi J 

^ colleges, public four year universities , teacher colleges, 

and private four year universities, respectively, 

average earnings of production workers In state 1* 

Ujj^ the unemployment rate of state 1» 

p average level of father ^s education in state 1, 

average ability as measured by performance on achievement 
tests. 

^-^ statistical error term, _ 

The results for the total enrollment equation (l,e* not stratified by 

socioeconomic class) were as follows: 

(3,5) E - 14.43 - .OllT^ - .027T - ,005T - ,009T - ;362W + .834U 
t J u c p 

(3,14)** (2,32)* (1.26) (2,06)* (1.03) (2,04)* 

+ 2,84F + .176A 

(4.21)** (5.72)** 

-2 

R = .769 t statistics in parentheses 

* statistically significant at the 5 percent levels 
** at the 1 percent level. 

Measures of cost (various tuitions and unemployment rates) were of the 

expected sign and significant. Likewise, fathers- education (an income or 

environment proxy) and student ability had the anticipated effect. Average 
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hourly wages had the hypothasi^ed negative sign, but the cQefficient was not 
signif icant . ^ 

Thus, their results are consistent with their hypotheses that cost 
factors will have a negative influence on enrollments, while income (or 
environment) and ability will have a positive impact. Perhaps more inter-- 
eating are their findings that the coefficients of these predictors vary sub- 
stantially when the data is stratified into socioecpnomic quartiles* For 
Instance j although the coefficient on public university tuition was significant 
for all groups, junior college tuition was significant for the lowest quart lie 
only* while tuition at private universities was significant (alpha level of 
*05) for only the higher quar tiles* Likewise, the opportunity coat proxies 
appear to be more important to the lower SQcioeconomlc groups* These results 
indicate that Important differences Mong the determinants of demand by various 
groups may be disguised in analifsla of a single total enrollment function, 

B. Disaggregated Demand Btudleg 

Kohn, Manski, and Mundel (1973) postulate a formal model of college 
choice involving three successive decisions by individuals=-(l) whether to 
conmiute or reside on a campus * (2) which college alternative is preferred 
given the residency decision, and (3) given the best college alternative, 
whether to enroll or choose a non-college option* In order to specify this 
model, the authors impute a feasible set of college alternatives for each 



Perhaps the reason for the insignificance of the coefficient results 
from the relation of wages and Income* If wages influence parental support 
then the expected sign would be positive. The variable may therefore Involve 
offsetting cost and income elements rendering Interpratation difficult. We 
also experienced this difficulty in our time series fomulations. 
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individual. This was done by applying ^ priori exclueion rules, than estiina- 
ting the probability of admission to non-excluded schools, and then simulating 
the residency decision, A random aubsample of this choice set was then selected 
and augmented by the school actually chosen by the individual*^ The conditional 
logit eatlmation procedure, which seeks to determine choice probabilities based 
on individual and school characteristics ^ was applied to a subaample of SCOPE 
(School to College t Opportunities for Post Secondary Education) data on 

8 

3*000 1966 Illinois high school graduates who attended some college* 
The observations were stratified by three income levels and estimated using 
variables representing cost, academic quality^ quality of life, and college 
type* Measures of cost and academic quality (In terms of average SAT scores 
and breadth of offerings) appear to be most significant in Influencing the 
probabilities of attending the schools included in the feasible set of each 
student* 

The next step involved estimation of their college-going model—that is* 
the choice of whether to attend the most likely college option or not to go to 
college at all. This "go" versus "no-go" choice was specified as a function 
of the "best" predicted college alternative (as determined given the college 
choice parmieters estimated above) and parental education levels* Again, a 
stratified SCOPE subsample was used, this time with 7*000 observations on Illinois 
high school graduates including both oontinulng and noncontinulng students. 



This procedure involved taking a smaple of ten from an Imputed choice 
set of between 50 and 150 schools. The authors report that alternative ran^ 
dominations did not significantly alter the results* 

g 

This procedure Is based on a m^lmum likelihood estimation technique 
developed by D, McFadden (1973). 
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In estimating the income effect » the authors found that ( ceteris paribus) 
the probability of attending collage increases moving from the low to middle 
income stratum, and falls from the mid to high income group. The seeming 
contradiction of this result with the fact that a larger proportion of high 
Income students attend college la axplained by noting that hi^ Income students 
may generally face a more attractive set of college alternatives than do 
poorer students. In other words, "all other things" are seldom "equal" for 
these different group's. Further* if given the same level of utility from the 
beat alternative available, the higher Income individual probably faces a more 
attractive set of noncollege alternatives and thus would be less likely to 
attend school « 

Two of the shortcomings mentioned by the authors were their inability to 
include financial aid as a variable affecting choice and their use of non-current 
data (a 1973 study using 1966 data) . = 

An extensive Investigation of both aupply and demand for higher education 
was undertaken for the Carnegie Conmiisslon on Higher Education by Miller and 
Radner (1975)* Our concern here will be limited to the method and results of 
their analysis of demand for places in higher education. Using 1966 data. 
Miller and Radner attempted to predict the demand for freshman places as a 
function of fmlly Income, cost^ academic ability, other etudent traits md 
school selectivity. Like Kohn, Manskl^ and Mundeli they employed a conditional 
loglt estimation technique* The purpose of this technique is to relate the 
relative frequencies of choices to the characteristics of the etudent md his 
or her particular set of options* 

Their final demand formulation concentrated on two composite variables" 
a cost-to-income ratio (E44) and an index of academie Interatlon (2..)* 
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These variables are defined as follows: 

C AS 



where , 



C* 4 ~ t^^e out-of-pocket dollar cost to student 1 of option j 



ij 



(set equal to zero for the option "no school") 



Yj, ~ a measure of family income for student 1 

an academic ability score for student i 

S. — a measure of the "selectivity" or "quality" of option j 
*j 

" set of opt ions available to student i 

The conditional logit technique is applied to estitflata the conditional 
probability (P^j^) that student i chooses option k from the set of feasible 

alternatives^ given the particular values of and Z^j * 

The variables were measured using a SCOPE sample of over 4*400 (1966) 
high school seniors from California ^ Illinois , ttessachusetts, and North 
Carolina; and a 1967 parental followup questionnaire. The authors encountered 
difficulty with student reported parental income, both in terms of accuracy of 
reporting and non-reporting students and parents. As a result, relationships 
were tested on two samples""one which used income data reported by the parents 

themselves, and another using parental income predicted from student raported 

9 — " 
Income and other socioeconomic data» These samples were stratified Into 

four ability groups based on expected SAT scores (stratum divisions at scores 

of 400, 475, and 550). Distance md eligibility for each student entered Into 



9 

Results discussed below are from the sample of parent reporters. 



calculations of cost and feasible choice sets, , As a result of the laboriousness 
of 'these calculations, the number of student in the stratified subsamples were 
limited to around 96, In each sonple, In each state. 

The Institutions wera categorized by average cost and selectivity as 
follows : .; 

. . ' ■ . TABLE 2/ • 
INSTITUTlOmL CATEGORIES 

V ^ _^ Cost 
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3 






U 




U 




d» 


2^ 


H 








cn 





Choice 1 ±i the "no Institution" option, AltMnativas 2 repreaent 
publlo eahools (coimnunity eolleges, state collegaa, and state universities) 
within coflimuting distanee of the student's high sehooli type 5 , trade schools 
and private Junior colloges| type 6, public state collages not within coinmutlng 
distance^ and lower tuition private schools | type 7, state universities away 
from home; types 8, 9, and 10, three selectivity levels of private colleges 
and unlversltiee. The set of these options available to each atudant is 
based upon his or her SAT score and home location* ' : 

The estimated coefficients of the cost-to-^lncoma ratio ware negative 
and significant for all ability groupings^ The size of this coefficient de- 
clines as ability Increases. This can perhaps be explained by noting that 
cost has less Influence on high ability students since they face a lower risk 
of failure and expect higher rates of return from their education than 4p 
lower ability students. 

' .41 



' MA 



29 



The Goefflclent of the academic in^eractioAvariabl 
significant for the lowest ability grbup while positive and significant for 
the highest ability group. Miller and Radner believe the positive coefficient 
is due to the attractiveness that high selectivity »^chopla have to high ability 
etudenta.; On the other handj low ability students have a quite restricted 
choice set, and " . . - ^ong these students, the more able evidently find it 
more attractive to work rather than attend these (junior colleges or uhselectiva 
private) IHE's," It further appears that the middle ability growps are not 
much affected by the academic Interaction variable, neither being attracted by 
high quality schools nor repelled by limited choice sets offered them. 

The predicted relative frequencies as estimated by this model appear close 

to the observed frequencies thus indicating that the two composite variables 

12 

have escplanatory power. Using a technique similar to analysis of residuals, 
Miller and Radner tested the Impact on the accuracy of their predictions of 
several Inde^ variables which attempted to capture jmportant elements of 
student personalities. They found that Indices representing student academic 
aspirations I high school curricula, and academic expectations added to pre^ 
diction accuracy. Other measures such as the respondent's sex, fate control, 
time preference or ability to sacrifice, and a measure of broad academic inter-- 
ests did not prove useful its additional explanatory variables # 

Miller and Radner also estimated "elasticities of demand.'* It should be 



^^The coefficient is negative and insignificantly different from zero 
for the two middle ability groupings • 

^"Miller and Radner (1975), p. 74. 
12 

At this time, no generally accepted measure of "goodness of fit" has 
been developed for conditional logit estimates. 
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kept in mind that these are not traditional elastlcitiei but are rather per- 
centage ehanges in conditional choice probabilities aasociated. with percentage 
changes In componentB of the (independent) index variables, Elastlcitiea of 
ability, inbome, own coat, and mm selectivity are presented for each of four 
ability scbres for three income levels ($6,000, $12,000, $18,000), Changes 
In enrollment probabilities resulting from changes in ability are quite small 
and vary In sign amonjg ability and income levels. At the lower two ability 
levels (In all three Income "ranges)^ an increase in ability results in a slight 
increase in the probability of not attending an IHE. At the two higher ability 
levels (575 arid 650) an increase in ability leads to a decrease In the proba^ 
bllity of no school and low selectivity schools md an Increase In the probabll-* 
Itles of the more selective schools, J 

Income elasticities generally are negative for the no school and low 
cost choices and positive for the higher cost Institutions, This reflects the 
Impact of changes In the ability to pay for higher educatlonp 

The own cost elasticities all have the expected negative sign and, as 
would be suggested by theory, are generally stronger for low ability students 
than high I and for low income groups than for high. 

Own selectivity elasticities are negative for the two lower ability 
groups (at all three Income levels) and positive for the higher ability group- 
ings. These again provide evidence for the attraction that selectivity has 
for higher ability students and the repulsion it has for lower ability students. 

Although ^hn, et al# and Miller and Radner use the same estimation 
procedure, there are some Important differences In their approaches* Perhaps 
the most obvious difference Is In the treatment of the "no-go" alternative. 
As previously noted, Kohn, et al. have a two step decision process (first 
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€h0PS€ b€St school aleriiatlva» and Chen eompara thle choice with cha no^go 

option) , while Miller and Radner Include no THE as a ichool wlch lero cost. 

The distinction Is taportant due to a primary assumption of the Vcondltlonal 

loglt model referred to as the "Independence of Irrelevant alternatives 

This asstmiptlon Implies that if an alternative is removed from a choice set, 

the probabilities of the remaining alternatives will all increase but wilt 

stay In the same relationship to each other (i.e. the increased probability 

will be distributed proportionately) * It seams that this assumption is more 

likely to approach reality in the case of a 2**stage decision models-— ^ 

instances in the 2 step^ models If ^^on&^ln^tltutlon^Cor^ln is 

removedp the probability is spread among the other types of schools and not 

allocated to the "no*-go" deoision« This Is reasonable^ in that other Institu-' 

tional types should be closer substitutes to the removed school than Is the 

alternative of attending no IHE. 

Kohn, et al. Include a larger set of explariatory variables in their 

demand function, have more detailed Institutional descriptions^ and a larger 

s^ple s^lEe. Both studies sought to reduce the feasible choice set to a 

manageable slie. Kotini et al. accomplished this by random selection of 10 

schools from a set previously calculated for each student » while Miller and 

Radner defined 9 types of Institutions based upon their relative cost and 

selectivity # The Miller and Radner procedure here appears somewhat less 

14 

arbitrary and more useful for prediction purposes. 



13 -.v. 

Miller and Radner speculate that the significance of Kohnp et al.'s 

additional variables may result from their large smple rather than from the 

sortance of the variables themselves. * 



14 

Kohn, et al, include a diumy for type to correct for bias of their 
method of feasible set selection. This is not necessary for Miller and Radner 
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Kohn, c»t nl,'H results indicate that as ability increases, the probability 
of attending some IHE also increases, Miller and Radner* on the other hand, 
contend that as ability increases for those In the lowest ability grouping, 
the probability of ^ IHE increases. Miller and Radner postulate that Kohn, 
et alt might get stoilar results if they were to specify separate demand fune- 
tions for various ability groups* Alternatively, Miller and Radner -s results 
may be related to their arbitrary ability groupinga per seV That Is, classl'- 
fying a person as near the top of the low ability group as opposed to near the 
bottom of the mld-abllity group is an arbitrary decision* There la no indica- 
tion In Miller and Radner *s work as to where the switch over In coefficient 
sign actually occurs or if different groupings yielded different results • In 
any casCj the question of the topact of ability on Individual choice deserves 
further Investigation. 

Both studies have problems traceable to the data requirements of their 
estimating technique* Kohn, et al. were unable to include Income specifically 
as a variable (although they did stratify by Income group) , while Miller and 
Radner were forced to concentrate on a somewhat unrepresentative sample of 
parent reporters. The variables utilized to describe differences among schools 
(quality and selectivity) were likewise limited. Part of the difficulty here 
is that the variable actually needed is the difference Bmong schools (or 
school types) as perceived by the chooser , rather than as estimated or de- 
scribed by the researcher* The very way In which the alternatives are defined 
influences the interpretation of the results. 

Although many questions still remain after consideration of the dlsag- 
gregatlve studies accomplished to datei It seems that they have addressed the 
Identification and joint dependtncy shortcomings suffered by the aggregative - 
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(regreaaion) studies. Caraful specification of the feasible alternative 
set allows for investigation of demand not disguised by supply effects. The 
discussion of alternatives also allows for the Joint dependencies which are... 
not visible in inost of the aggregate studies. 
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TV. DATAt SETS ^Pl. PROCEDURES 



Out empirical Investigation of higiier education in Oregon draws upon 
three distinct sets df data^ — 1960-1974 time aeries on factors which may 
affect college enrollments i a recent (1974) survey of college attendees! and 
a 1975 survey of Oregon high school seniors. Herie we describe these data sets 

^'^^"^"c^^he procedu^^^^ used to analyge them. The st^^ 
methods will be only briefly mentioned^ while two less familiar techniques are 
described in more detail* ' 

A. The Data - 

We collected time series data on higher education in Oregon for the years 

1960 through 1974 / The major sources for enrollment and price data were the 

files and reports of the Educktional Coprdlnating Council (ECC) ^ the State 

Department of Education * and the Division of ^alytical Services of the Oregon 

State System of Higher . Education (OSSHE).^ lnformatlon''on general economic . 

conditions in Oregon was obtained from various state agencies and publications, 

as well as federal sources. The amount of financial aid distributed to 

college students was obtained from the Oregon State Sbholarshlp Commission in 

S 

Eugene and the U*S. Office of Education, Department of Health, Eduatlon and 

2 ^ ' ■ 

Welfare* 

Despite the fact that Oregon is reputed to have the most complete set 



The ECC files include copies of Higher Education General Information 
Survey (HEGIB) reports for most Oregon IHE for several years* Additional 
information was obtained from back issues of college catalogs in the State 
Library stacks. 

2 

Our thanks to Anna Grlswold, USOE, for her help in aecuring the fi- 
nancial aid information. 
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of education statistics of any state, basic time series^ data such as enroll- 
ments and tuition charges are scattered among many agencies. For the earlier 
years Included In this study this fundamental information could not be located 
in sumiary form. ECC enrollment reports give extensive coverage on all seg- 
ments since 1967s but information on prior years (especially concerning pri- 
vate IHE's) had to be painstakingly collected* As a, result, it was necessary , 
to use total freshman headcount enrollments in our demand estimation rather ^ 
than the more satisfactory number of *'new from Oregon high schools'' freshmani/ 
measured In full time equivalence* In the case of community colleges'^ the 

best obtainable figure was the headcount of individuals enrolled l^-lowr 

. . 3 ^ ^ 

division college transfe^ programs. l^^^^ 

It was a struggle to secure complete ^ segmental tuition and enrollment 

data for Oregon schools over the 1960-74 period. This certainly made plain to 

us a major reason for the highly aggregated analyses of education^dpiimnd 

to date. For example , that portion of our study which examines the dlf ferine 

enrollment sensitivities to economic factors ^ by institutional sefjnents, would 

be Impossible to carry out on a regional or national level. Lacl? ^f the most 

basic data— taltlon and enrollments over time— might even thwart i^Jreplication 

" ■ . r^- 

of our work in the setting of another state* As educational data Collecting 
and keeping seems generally to have improved from the late 1960 -s ^h, this 
problem will not permanently plague researchers in this area* 

A major part of the cross-sectional dat'a^used to estimate the motiSl of 
choice among IHEs are contained in the 1974 Oregon Student. Resource Survey 
(SRS)* The SRS is a 77-item questionnaire administered to a stratified random 



3 ' . 

Oregon community colleges do not report enrollments for the freshman 
and sophomore categories traditionally used by four-year schools. Rather these 
two years are collapsed into the category "lower dlvleioni " 
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aMiple of Oregoii college and proprletaty' school students* Since the infor- 
mation on proprietary schools is incompletp due to a low response ratei we 
have eKcluded them from our analysis*^ / The sample we utilize contains 
slightly over 2,000 individuals attending 'two and four year public and prl- 
vate schools In Oregon, Thjs general purpose SRS Baraple Is, in turn, 
edited in various ways for uje in partieuIttreBearch questions- Spec 
information on these alterriatlve SRS subsaraples is Included in our discussion 
-of-^eaul-tS;,^-^'—^™"--'-^'^- 

The 1974 SRS was conducted by the rOregon State Scholarship Commissi^ 
and the Educational Coordinating Council In cooperation with the College 
Entrance EKaroination Board, The responses contain continuous data on eco-- 
noralc variables such as Income, aid dollars received, loans, savings and 
employment earnings t and college expenses* There is also substantial in^ 
formation oh demographic characteristics of the respondents. Further, 
specific questions address' individual academic aspirations, reasons for at- 



We have not seen a demand study which Includes these schools and had 
hoped to fill an Important empirical gap here* Private vocational schools (PVS' 
represent a slghif leant sector in post-secondary education. In 1972, 152 
PVS's in Oregon enrolled 2S|800 students in both resident and correspondence 
programs. That figure equalled one^half the headcount enrollment of the state's 
four year, public schools. However, of this number, only 8,300 students were 
enrolled in resident training programs. Additionally, a growing number of 
these schools are eligible for institutional Federal financial aid (e.g, NDSL, 
CWS), as are their students eligible for various Federal grants, loans and 
benefits to individuals* Thus, it is increasingly unjustified to omit them 
from analyses of educational demand* We regret having to do so. It la encourag 
Ing that the Oregon Educational Coordinating Council has gradually assimilated 
PVS' Shinto its comprehensive studies of enrollment distributions, surveys of 
future plans of high school seniors, and the follow-up surveys* These data 
will greatly facilitate analysis of Oregon's private vocational schools and 
their students in the future. 

list of the 41 schools Included in the survey is displayed in 
AppendiK A. 
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TABLE 3 



Percehtage of SRS Respondents and Student Population 
Who Are Male and Female 



Male 



Female 



Institutional 
Segment 


SRS 


Population 


SRS Population 


Community Coll. 


57.2 


52.5 


42.8 47.5 . 


State System 


57.2 


58.3 


42.8 , 41.7 


Private 


55,1 


56.2 


44.9 43.8 ' 


Totals 


56.5 


■ 55 .7 


43.5 44.5 




ft 


TABLE 4 




Residency Status of SRS Respondents and Student Population 






Percantage of Out-of-State Students 


Institutional 
^ Segment 


SRS 


Student Population 


Community Coll* 


4.0 


3.8 


State System 


16.0 


15.6 


Private 




49.5 


53.2 


Totals ' 


14.9 


14.5 



TABI,! 5 



Racial Characterlaties of Student Population and SRS Respondents 



Institutional I 
Segment l 



Community Coll, 
State System 
Private 



Percentage of Students Identified as Non-Caucasian® 



SRS 



Student Population 



Totals 



3,1 
4.3 
9,8 



3*4 
3.3 
7.0 



4.5 



3.8 



The racial Gategorlea Included In both aets of percantagea are Native 
Amei^can, Black/Afro-Amerlcan, Chicano/Mexlcan-Merlcan, Orlental/Aslan-Ainarican. 



population to suggest a sample that Is demographlcally accurate- Non-whlta 
studentfl are somewhat nverreptesented in the saraplGi but we do not find this 
troubling* If surprising* 

A furtheri important consideration is that of respondent financial re- 
sources* For example J is the SRS sample biased or unrepraBentative in its 
distribution of respondent parental income? Are the parental income figures 
reported by students accurate? We are not/c^ertain of the answers to these 
questions* Our efforts to evaluate the student reported figures indicate that 
some inaccuracy eKists, There does not, however, appear to be a systematic 
bias (either upward or downward) in the income estimates. We do know some- 
thing about the general willingness to respond to questions on financial re- 
sources* In all, 32.2% of the respondents did not provide us with a parental 
income figure. However , 35.6% of the sample reported themselves as primarily 
self-supporting. This is instructive because students often wrote comments be^ 
side the parental income question indicating that they were leaving it blank 
because it was not relevant to their situation™!,©* , they considered them- 
selves to be financially Independent* In contrast , only 11.1% of the sample 
did not answer the question on personal income and perhaps some of them had 
none to report* Considering all the possible sources of financial support 
for schooling (e.g. family Income, personal income, savings, grants, benefits 
and loans) as a personal resources poolj we note that only 4*9% of the sample 
gave us no personal resource information. The point here is that while we 
cannot prove that the family and personal income information given is or is 
not accurate, there is no pervasive problem with non-reporting of financial 
data on this survey. 

The survey, fprm itself contains a mechanism for assessing the internal 



tending college, high school and college grade point averages, impact of aid 
on enrollment decisions, and views concerning debt financing of education* 

■The crosa-^aectional data used ^ to estimate the model describing the choice 
of whether or not to go to college are drawn from survey responses collected 
from Qregon high school seniors . Since I9565 the Office of High School Relations 
(OHSR) of the State System of Higher Education has surveyed seniors regarding 
their post graduation plans.® Information from earlier years (1956-1972) is 
available from OHSR only in suiranary form* However , individual rasponsea for 
more recent years have been placed in computer files ^ and the 1972-*1975 surveys 
have been assessed for our research purposes* The response rate for each of 
these years is between 75^80% of all Oregon high school seniors ^ yielding be- 
tween 25^000 and 28,000 observations per year. 

The questions contained on the survey have varied from year to year* 
However, each the recent (1972-^1975) questionnaires have included informa-- 
t ion regarding planned post high school activity | reasons for further schooling 
(if such ia planned) 1 ranking and reasona for particular school choices; 
planned major; high school attended and type of high school program; racial 
group and sex* Certain years contain high school grade point averages, parents' 
education and occupations, reasons for decision not to attend college, level of - 
academia aspirations, and career expectations* The high school codes can be used 
to stratify the data according to geographic area» an urban/rural demarcation * 
or by high school aige. 

The data sets thua^ described, it is necessary to Identify some ahortcomings 



The survey haa been conducted cooperatively by the Educational Coordinating 
Council and Office of High School Relations since 1971* 
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In the data as we see thetn* The time series data need not be discussed here as 
we feel it to be quite eoBiplete and well specified. Since each item in the 
series was specifically collected by project personnel^ we know the numbers 
to be internally conilBtent and accurate/ There are problems with the two 
eross^aectlonal data aetSj however. : ' 

B. Insuf f Iclenctes of the Data 

Total useable observations for the Student Resource Survey number 2^163. ? 
We had plahned for a larger sample ^ but were somewhat thwarted by a low response 
rate from eomiunity college and proprietary students, A subsequent adjustment 
was made for coranunity college underrepresentatlon by editing the SRS sample 
to achieve representative proportionality among the three inatiCutlonal eeg-- 
ments. This accurately apportioned subsample contains 1^654 obaervatlona^ and 
we use it in the segmental cross tabulations where such proportionality facill-* 
tates the analysis. 

We were Interested to see just how accurately our original sample depicted 
the population from which It was drawn, A detailed comparison was made of the 
demographic characteristics of survey rtfapondenta (unadjusted sample of 2,163). 
and those of the total Oregon student population* There Is a comforting 
similarity. The following tables display these comparisons for tha character- 
istics of sex^ residence status, and racial identity,^ 

In alii the proportions of female, out-of-state and non'-Gaucaslan re- 
spondents in the SRS are sufficiently close to their numbers in the student 



Statistics in these three tables showing actual student population 
characteristics were taken from the institutional HEGXS riports. 



cohsls tency of all but the personal and parental Income data. Respondents 
provided coded range Information for 28 distinct financial resource categories. 
They then aggregated these categories Into flg-e larger ones and gave a contin- 
uous' dollar figure for each of these five sums. We developed a computer program 
to assess the internal consistency of the range and continuous data reported 
by each respondent and to output Information on the nature of InconslBtencles 
found, if any. This analysis has satisfied us that the financial resource in- 
formation given is acceptably conalstent. However, we have no similar validity 
. incomes reported. In the absence ofjsueh a . 

reassurance, we endeavored to proceed in such a way that outcomes from the dlffei 
Ing analyses on the three data sets are congruent at points— e.g. that SRS re- 
sults which utilise parental Income can be supported (or not) by results using 
economic and Income variables from our other data sets. We feel that this 
procedure serves to make the SRS income analysis less vulnerable. 

The high school senior survey data presents quite another problem. A, major . 
shortcoming of this cross-sectional data is that iti form is qualitative 
rather than quantitative In most instances. In those caseB when the responses 
do Involve quantitative information, the data are in ranges rather than contlnu-.,. 
ous form. For these reasons, it was necessary to use a non-parametric approach 
in the analysis. This technique and the others we employed are described next. 

C. Estimation Technlguf vfi 

Ordinary lease squares regression was applied to the time series data in 
order to estimate the effect of economic variables on freshman enrollment in 
Oregon IHEs. A typical problem of economic time series data— multlcolllnearity— 
was encountered in the application of this method. This difficulty, along with 
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model specification and results, are discussed In section V* (We also refer 
interested readers to Appendix G on multlcollinearity at the end of this 
report,) 

Secondly j discriminant analysis was applied to the cross=sectlQnal (SRS) 
data on college-going students in an effort to develop profile analyses of the 
students attending the various types of educational institutions. The assump- 
tions required for appropriate use of this procedure are these i 

1) the dnta set consists of obBervatlnns from two or mnre mutunMy 
cKclufilve and axhnustlve groups; 

2) the k variables describing the members of each group are distributed 
according to a multi-varlate normal density function (within each, group) \ 

3) the variance-covarlance matrices of these variables do not differ sig- 
nificantly between groups, 5 

Each individual la described by a set of (hopefully) dlsinguishing char- 
acteristics of discriminating variables. Based on a process which capitalizes 
on differences in group mean values of these dlscritninatlng variables, a set of 
linear equations is derived— one equation for each group These discriminant 
functions are then used to classify these (or other) observations based on the 
values of the descriptive variables of the observation involved* 

When the discriminant functions are derived from normalized data^ the 
discriminant coefficients can be interpreted as weights which indicate the 
similarities and differences in the characteristics among the groups, A con- 
fusion matrix sunnnarlzing the type and number of successful (and unsuccessful) 



According to Chapter 2 of Reinmuth (1974) , the discriminant model is rather 
robust with respect to deviations from this assumption, so that heteroskedas- 
ticlty Is a problem only when serious violations occur* 

^^Succlnct presentation of the mathematical derivation of linear dis- 
criminant functions can be found In Johnston (1972) and Press (1972). 
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classifications and varioua test statistics can be used to evaluate the "fit" 
of this classification procedure* 

An iTOportant prerequisite for use of the normal discriminant techniques de- 
scribed above Is quantitative and continuous data* A limited number of nominal 
or dlscQntinuous variables can be Included by employing dummy variables. For 
example, if survey data is being used, the respondent's sex can be indicated by 
a 0|1 dunmiy structure. However, if a response (e,g. father -s occupation) can 
take on one of several (p) response levels* then (p-1) dummy variables must be 
included in the model. In our case, the high school students' survey allows 
the following nine response levels for the question concerning father -s occu- 
pation! skilled labor ^ semi-skilled labors fart labo^, small business owners 
office worker, manager, coMiission salesman , professional ^ non-earner. Thus, 
inclusion of just this variable In the discriminant model would require the 
use of eight dummy variables* In fact, examination of the high school survey 
questionnaire (Appendix B) reveals that this is a problem with almost every 
question on the form* This kind of data can result in a large number of dichoto- 
laous variables. Since these variables only take on values 0 or 1, they may 
represent a violation of the discriminant assumption of a multivariate normal 
distribution of measurements within each class. 

Clearly 5 if all or most of the data are nominal and/or of a nature that 
cannot be placed on a meaningful interval scale (as Is the ease with the high 
school surveys), an alternative approach is necessary* Such a method has re- 
cently been suggested by Relnmuth (1975),^- This approach, called nonmetrlc 
discriminant analysis, has as its goal the classification of items Into mutually 



Since this is not a widely used procedure, it is described here at some 
length, A more formal development of the technique is given in Appendix H. 
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exluslve and exhaustive groups by means of' probability calculations. The 
technique takes information about the existing relative frequencies of group 
classification (prior probabilities) and "updates" these probabilities as 
additional information is learned about the common characteristics of the 
individuals within each group. Consider this situations 

1) two schools (A and B) are available to a certain student population • 

2) school A has twice as many students as school Bj 

3) three- fourths of A's students are male, one-*third of B's are malej 

4) Jack attends school A or B. 

We desire the probability that Jack attends school A. By (2) a given student 

is twice as likely to attend A as B, l.e, the probability that Jack at tends 

A Is 2/3 and the probability he attends B is 1/3, Knowing that Jack Is maJe, 

howeveri allows us to Incorporate the informay.on in (3) into our calculatians 

It Is obvious that Jack is much more likely to attend A than (2) indicates* The 

exact probability that Jack attends A (given that he is male) in revealed by 

Bayes Law to be: 

P(v I = (2/3) * (3/4) - 9/11 = ,82 

(2/3) (3/4) + (1/3) (1/3) 



12 

Bayes Law la an important result of mathematical set theory. Stated 
formally for a two group classification problem: 

" P(X^)- P(Y!X^) + P(Xg)- P(Y|Xg) 

where P(X^|¥) ^ probability of occurrence of event X^ given that 
'Js^^^t Y has occurred 

In the exMple above i X. ^ event that a student attends school A 

A 

Xg - event that a student attends school B 
(Footnote continued on next page) 
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We can also calculate the probability that Jack will attend Bi 

^^^b' " (1/3) (1/3) + (2/3) (3/4) " ^ 
Of course, + ^^^b' ^ ^ '^^ " ^'^ 

The Information In (2) provides the prior probabilities in this eKample* The 
probability (*82) that Jack attends A given that he la male is a posterior 
probability . The pooterlor probability that Mary attends A given that she is 
female can also be calculated: 

Pfx I - (2/3) * (1/4) ^ . ,^ . 

r^A^I ^) (2/3) (174) + (1/3) (2/3) ~ ^ '^^ 

This simple eKample Involves the possibility of two types of error~ 
claasifying students of A into school B and classifying students of B into A, 
In some types of classification some errors are more serious than others. For 
eKamplSj we consider it more serious for our legal system to classify an 
innocent person as a criminal than to declare a criminal innocent. Suppose 
the error of assigning an A student to B is twice as serious as the error of 
assigning a B student to A. Let the cost of the less serious error equal one 
cost unit. Then the expected cost of assigning Jack to school A is the cost 
of making the error (of assigning a B student to A) times the probability 
that the error will be made (i.e. the probability that Jack attends B. ) In 
the general formi 

^0 * (.82) + 1 • (.18) ^ .18 

cost of correct Prob. that Cost of Prob. that Jack 
classification Jack assigning attends B 

attends A B student 

to A ' 



12 (contO„ i_ ^ . 

Y ^ event that the student is male 

E ^ event that the student is a female. 
Thus P(X^) - 2/3 and P(Xg) - 1/3 from (2) above and p(Y| X^) ^ 3/4 and 
P(y| Xg) ^ 1/3 from (3) above, 

^ ' 58 
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Similarly the expected cost of assigning Jack to B Isi 

2 • (,82) + 1 * (.18) ^ 1.64 

cost of assigning A 
student to B 

Assigning Jack to A obviously Involves less (rainimum) expected cost and it 
is, therefore i the classification selection of non-metric discriminant 
analysis, 

A further example emphaslEes the effect of assumptions about relative 

misclassif ication costs. Under our previous assumption that mlsclassif icatlon 

of A students Is twice as serious^ Mary would be assigned to Ai 

expected cost of misclassif ication ^ / , , / 

(Mary assignad to A) - 0 M-43) + 1 - (.57) - .57 

expected cost of misclassif ication ^ , , ^ 

(Mary assigned to B) ^ ^ ' ^-^3) + 0 ^ (.57) - .86 

However, if classification errors are deemed to be equally serious ^ Mary is 
assigned to Bl 

expected cost of misclassif ication ^ , 

(Mary assigned to A) - 0 ^ (,43) + 1 ^ (.57) - ,57 

expected cost of misclassif Ication _ - / /o^ . , 

(Mary assigned to B) ^ ^ ' ^'^^^ + 0 57) - .43 

Throughout the research covered by this report ^ relative misclassif Ication 
costs are assumed to be equal, 

A sophisticated non-metric discriminant model may Include many variables* 
All use Bayes Law to calculate posterior probabilities like the sex variable 
illustrated above. There rmy be more than two responses available for one 
variable. For examples possible responses to a marital -status question might 
be married I single, divorced , widowed, and separated. Each possible response 
will be associated with Its own posterior probability of each classification 
alternative. This probability enters into expected cost of misclassif icatloff^ 

59 
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calculations for those records giving that reaponae. Suppose 25% of A'g and 

75% of B'a students are single. The posterior probability that a student 

attends A given that he/she is single Is thusi 

(IM) (2/3) ^ . ^ 

(1/4) (273) + (3/4) (1/3) -'^ *^ 

Final classification costs are obtained by staling the costs associated 
with each of an Item's descriptive characteristics* Thus, if Jack is male 
and single* the expected costs of misclaesif ication are: 

(Jack assigned to A) 

[0(.82) + l(.18)i + [0(,4) + 1(.6)] - ,78 

(Jack assigned to B) 

IK. 82) + 0(,1S)] + [l(-4) + 0(.6)] ^ 1*22 
Although jack is single and three out of five single persons attend aehool B* 
Jack is still assigned to A because more than 4 out of 5 males attend A. 

In the above cost calculations each variable is given equal weight- A 
further extension employed In this study takes into consideration that some 
variables may prove to be better class predictors than others. The percentage 
of observations classified correctly by each variable Individually (l*e* not 
In conjunction with any other variable) Is used as a weight in the ralsclassi-- 
ficatlon cost equations* Note that it is the predictive ability of the variable 
as a whole that Is relevant to the calculation of these weights* The sex 
variable described above, for example j seems adept at classifying males but 
appears less decisive for females. Both of these facts affect the overall 
predictive ability of the sex variable* 

The results of the classification model can be sunmiarlzed In a confusion 
matrix such as is used in traditional discriminant analysis* Some indication 
of th© model's per^onnance can be gained by observing the percentage of sample 
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Items corractly classified. Since these are the same Items on which the model 
is based, this performance figure will be upwardly biased, A more satisfac- 
tory procedure would be to apply the model to another set of obeervations and 
note its success in classifying those items* 

As with the traditional linear discriminant method ^ it is possible to 
perform a class profile analysis in order to describe the distinguishing fea-- 
tures of each class. In general, the gpals and uses of this method are similar 
to those of regular discriminant analysis ^ but in this version the data used 
are of a non-continuous or nominal nature. 

The last of the research procedures to be discussed is condltlonsl logit 
analysis, developed at the University of California at Berkeley by Daniel 
McFadden (1973), Although the model's initial use was in studies of urban 
travel demand , its theoretical exposition makes clear its application to vir--^ 
tually any mutually exclusive choice problem among discrete alternatives. The 
principal innovation of the conditional logit model stems from its assumptions 
about the choice problem facing the individual consumer. 

An orthodox regression model of demand, such as the one we utilise In our 
time series analysis, relates a continuous, dependent variable representing 
consumer choice to some collection of specified independent variables. For 
example, we might specify the following relationship as representing a model 
of choice in higher education I 

where S - dollars spent on higher education, 
Xj^^ family Income, 

X^^ student SAT score, 
etc, 
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The Jjipliclt assumption of the orthodox specification is that slight changes 
in the independent variables are correlated with a marginal change in the 
choice behavior of all individuals in the sample. That lS| an Income rise of 
$1000 a year for all individuals in the sample will result in everyone spending 
a little more (l*e. b^ times $1000) for higher education* This structure of 

individual behavior Is termed "choice at the intensive margin." Conditional 
logit analysis envisions choice among discrete alternatives* Slight changae 
in the observed variablee are correlated with a jCT Individuals in the .ample 
switching from one mutually eKclusive choice to another. Thus, an 'Iricbme rise 
of $1000 a year will cause a f ew students to attend a private university in^ 
stead of a state institution. Choice is made at the ' 'extensive margin.'' 

Conditional logit analysis Is based on a utility maximizing theory of 
rational choice behavior* Each discrete alternative (in our case, an Instltu-- 
tion of higher education) is assumed to be viewed by the chooser as a bundle 
of attributes. These attributes (such as distance from home to school, academic 
quality of school, cost to the indlvldual^^fcT) ara then arguments itf^^the atu- 
dent/s higher education utility function* The choice alternatives a^e ranked 
by the chooser in order of preference and^ subject to budget and admission^ 
constraints, the top-ranking alternative (l,e* the alternative with the high- ^ 
est utility to the chooser) is chosen. 

The distinctness of this approach can be seen more clearly if we contrast 
it with another used in the study* ^For example, discriminant analysis also 
seeks to classify individuals, on the basis of known characteristics, Into one 

•■ (i/ 

of several mutually exclusive groups. These groups represent alternative 
classes— perhaps coimuhlty college attendance, private school attendanc&j^^aftd 
four'-year public school attendance. The groups are mutually exc3li^4ve,^i6icM^ 
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we do not think of choosers as staultaneously attending two or more sehoola 

(or falling into two or more groups, therefore)* In educational demand studies 

thase groups or classes may be defined by the college choices of individuals | 

and the characteristics which beat discriminate between these groups can be 

seen to explain the college choice* Discriminant analysis Involves no theory 

13 - 

of Individual decision making* It merely classifies Individuals into groups 
on the basis of obgerved differences in characteristics between members of 
different groups. A discriminant analysis might reveal, for eKamplej that the 
mean family Income of private university students is significantly higher than 
that of state Institution students and thus would use a family income criterion 
to classify higher income students into private universities and lower incQme 
students into state institutions. 

Alternatively conditional loglt analysis seeks to sort out the elements ^ 
of Individual choice and to calculate the effects gf changes in school attri ^ 
butes on consumer choic e* This calculation of changes in choice gives us 
Spmething akin to elasticities of demand* 

The significance of conditional logit^s theoretical underpinnings can be 
seen In the following example* Assume a sample of prospective students faced 
with a choice between three ^schools (A, B, and C) , and assume that distance 
from the family home to school is a significant deteralnant of college choice. 
Asswe also that schools closer to home are preferred, for reasons of cost 
minimisation. Under conditional logit analysis, a student living closer to 
school A than to schools B or C will suffer less disutility from going to 
school away from home by choosing school A over the other alternatives. Thus 



See footnote 50 on page 251 , Appendix H, 
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the probability of this student choosing schDol A will be increased by the 
distance variable* The focua of conditional loglt analysis estimation is the 
iaolatlon of the dista n ce effect on the probabilities of choice of schools 
A, Bj and Once this parameter is estimated, school B, suffering from a 
lack of enrollment, can determine how many more students it could attract by 
moving to a more accessible location. 

Discriminant analysis* however, takes the existing discrete choices as 
given and seeks only to explain the choice between A, B, and C at their attri-^ 
butes- Using discriminant analysis ^ achool B might be able to predict with 
some accuracy the school choice of a new arrival or the long term effects of 
population shifts as long as the attributes of the rival schools a^^f constant. 
However, the effects of altering the attributes of the choice set are not 
readily determinable. 

We can now sunanarize this section on the estimation techniques and data 
sets employed in our study. The results of the empirical investigation to be 
presented in the next section are based on the application of regression, 
discriminant J non-metric classification » and conditional loglt analysis to 
three distinct ^ though related, data sets. The separate analyses are over- 
lapping and provide some junctures of comparison and evaluation with one another 
Thus are weaknesses or eccentricities in any of the techniques or data sets, 
taken singly i somewhat alleviated. It is our hope that the use o£ these tech-^ 
niques in combination will enhance the understanding of the separate results 
by . indicating their relationship in an overall view of educational demand. We 
turn now to our findings. 
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V, RESULTS 

TTie organization of this section is as follows. We begin in part A by 
prasenting and aKamlnlng a series of crosstabulatlons on the SRS data . This 
rudimentary data analysis provides a general description of our Oregon college 
and university student sample. The bulk of the tables here show student char- 
acteristics | costs; and resources^ by Institutional segment. At the end of this 
section a set of crosstabulationa specific to Federal financial aid recipients 
is used to OKplnro dlEferences between recipient and non-recipient achoDl goers. 

Farts B and C of this section present our econometric results In examina- 
tion of 1) the decision whether or not to enroll in an institution of higher 
education (part B) and 2) the choice between institutions (part C) , The pre- 
sentation of these results begins with our analysis of time series data * Here 
we take a step back from the current setting of higher education In Oregon and 
explore a fifteen year period of change, beginning in 1960, Ordinary least 
squares riigresslons were run on the data. In successive formulations of the 
estimation equation, we add combined state and Federal financial aid as an in- 
dependent variable in order to examine the effect on demand, through time, of 
changing aid availability. This analysis of changing patterns of demand over 
time is really a long run view of the initial enrollment decision. ^ 

We examine this decision whether or not to enroll in an IHE more intensive- 
ly by conducting a non-metric discriminant analysis of data on the post-secondary 
plans of high school seniors. Here we attempt to profile those students who say 
they plan to go on to school and those who do not. 

In part C, the focus changes to that of the student's choice between in- 
atitutlons. We concentrate primarily on the choice between segmental types, 
although at times we divide particular segments into finer Institutional cate- 
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gorles (e.g. private sectarian and non-sectarian Bnhools). To Investigate 
this choice situation we apply two distinct techniques to the SRS data on 
current school attendees —discriTninant and conditional logit analysis , We 
also take a closer look at the plans of high school seniors who Intend to en- 
roll, using the non-^nietrlc technique to develop profiles for those choosing 
various institutional segments. 

In suimnary, this section on results takes the following outline i 
Av Statistical description of our sample of present THE attendees 

1* Cross tabulations on SRS data, by institutional segment and selected 

student characteristics (e.g, sex and parer^tal income) 
2, Crosstabulations on SRS data, contrasting Federal aid recipients with 
non^ recipient a 

B* Multivariate analysis of the decision whether to attend an institution 
of higher education in Oregon 

1, The enrollment decision viewed historically: ordinary least squares 
regressions on time series data, 1960-74 

2. The enrollment decision viewed currently i non-metric discriminant 
analysis of Oregon high school senior survey data 

C. Multivariate analysis of the choice between schools 

1. Discriminant analysis of the '1974 SRS data 

2. Non-metric discriminant analysis of Oregon high school senior data 
3* Conditional loglt choice estimation on SRS data 

A. Statistical Description of the SRS Sample 

Data presentation via cross tabs can make for pretty deadly reading. In an 
effort to minimize this problem, we try to keep this section brief by confining 
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our coBiments on the tables to niinlmal suiranarlaa. The appropriate place for 
intarpretation and analysis is later on when results from the econometric 
analyses are presented. The differences which surface here between segmental 
student populations are not surprising , but they do suggest reasons for the 
significantly different sepnental demand elasticities which are developed in 
our multivariate analyses. Reader examination of the following tables will 
prove helpful to an appraisal of the results presented in parts B and C, 

These tables are based on 1,654 SRS observationa. Our editing of the 
original SRS sample (N*2163) resulted in a purposefully designed subaample of 
full time, undergraduate^ nonsectarian students in Oregon schools ^ with accurate 
proportionality between school segments in the edited sample. We eliminated 
part-- time and post-baccalaureate students from this sample because our econo- 
metric analyses focus on the demand decisions of full-time undergraduates. It 
is this group in which we are most Interested and in the tables below we seek 
to statistically portray them, 

. Sectarian students are edited out of the larger SRS sample because their 
presince confounds comparisons between the private segment and the two public 
segments. They are included in some portions of Part C — the analyses of choice 
between institutions — ^but it becomes quite obvious there that we do not have 
the data to adequately capture the factors which influence sectarian school 
choice. Looking, then, at full-time, undergraduate students in Oregon commun- 
ity colleges, and public and private four year schools (excluding sectarians), 
let us examine some general demographic contours of this student population* 

1. Demograp hic, Cost and Resource Inf ormation^^ ^^ndargraduate Students in the 

SRS — — — ~— — _ — ^ 

Beginning with basic characteriitics , connflunity college students are older ^ 
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inore likely to be married and to be veterans than are their four year school 
countarparts. These differences are shown In Tables six through ten below. ^ 
As Tables 8 and 9 show, nearly one-third of the full-time students in Oregon 
community collages are over 25 years of age, ' 
In Table 7 we see that three-fourths of all the students in our sample 
have never been married, while 20.3% are narrled at present. But within seg- 
ments, only 5.9% of the independent college students as' compared with 28.6% of 
Che community college students are attending school while married. 



Table 7 



Coiranunity College 



State System 



Independent 



Column Total 



Marital Status of Students, by Segment 



Never 
Married 



Separated , Diyorced , 
^rrled or Widowed 



437 
61.5 

599 
80.9 

190 
93.6 



203 
28.6 

121 
16.4 

12 
5.9 



'63 
8.9 

20 
2.7 

1 

.5 



1226 
74.1 



336 
20.3 



84 
5.1 



In these tables and those to follow, the first figure in each cell gives 
the absolute count and the second represents the relative frequency. Thus for 
the first several cells in the community college row (Table S) , we see that no 
community coJllege students were age 17 or under, 24 of them (or 3.4% of all 
community college students in our sample) were age 18, 106 were 19 (14.9%) 
and so on. ' ' 
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TABLES, 

Student Age (in Yiari), by Sspent 





17 


ifi 


10 

A? 




LI 


22-24 


25-29 


30-34 


35-40 


41+ 


Comunity College 


1 n 
If u 

I 0.0 


24 

3.4 


106 
14.9 


150 
21.1 


83 
11.7 


120 
16.9 


125 
1J.6 


38 
5.3 


25 
3.5 


40 
5.6 


Stiti Systeni , 


1 1 
I .1 


11 ' 
1.5 


162 
21.9 


119 
16.1 


153 
20.7 


186 
25.1 


?6 
10.3 


15.: 

2.0 


■ 10 
: 1.4 


7 


Indgpendent 


1 1 
I .5 


20 


47 
23.2 


' 46 
22,7 


40. 

19:7 


40 
19.7 


8 

3.9 


; 0 

0.0 


0 

0.0 


1 



Coluinn Total ^ 55' 315 315 2?6 346 209 53 35 48 

I .1 3.3 19,0 19.0:. 16.7 20.9 12.6 3.2 2.1 2.9 



TABLE 9 

Collapsid Student Age Distributions j by Sipent 



17-18 .'19-24 25+ , 30+ 



CQDiunlty College ^^9 228 103 

I 3.4 64,6 32,0 14.4 

State System ^ 12 620 108 32 

I 2.3 33.8 14,7 4.3 

Indapindent ^1 173 9 1 

I 10.4 85.3 4.4 . .5 



m^f^^:-- '-^^^y-'^'- ' - ■ ^ ■ ■ ; ■ .. . ■■■■■■■ ■ ... ■. ■ r= • •-■.■•:v,'.' -., ■ -■ ■ '■■r.v^v-.t'.iV^^^ 



57 



Table 10 displays a elgniflcant difference in the veteran status of 
respondents s by segnient. This is Important to our later discussions of student 
resources and of sensitivity to changing draft deferment pressures. In our 
sample, the proportion of community college students who are veterans'is eight 
times that of their private school counterparts and more than double their re^ 
presentation in four year public schools* Over a quarter of our community 
college respondents are veterans ^ making them a siaable group of rather distinct 
students in the overall conraunlty college student body* 

Table 10 



Community College 
State System 
Independent 
Column Total 





Vetaran 


Status of Students, 


by Segment 




Veteran 


Non-vatoTan 


No response 




191 


500 


20 - 


% 


26.9 


70.3 


2.8 


it 


85 


651 


4 


A 


11.5 


88.0 


.5 


If 


7 


192 


4 


% 


3.4 


94.6 


2.0 


if 


283 


1343 


27 


% 


17.1 


81.2 


1.8 



2 

Because the sample on which these and the ensuing cross tabs are based ex^ 
eludes part-time, graduate, and certain non^regular students (such as those in 
adult continuation programs) , it significantly underestimates the proportion of 
older students. This Is Inconsequential for our purposeai it is the decisions of 
full-^tlmes undergraduate students in which we are interested. But others may bt 
Interested in the following table drawn from the original sample of 2s 163 SRS 
responses* These proportions reflect the age distribution of the full rlnge of 
enrolled students. 

Table 6 





Student 


Age (In 


years). Full SI 


^S Sample, by 






17-18 


19-24 


25+ 


Cotnmunlty College 


% 


4.4 


51.4 


44.4 


State System 


% 


1.4 


75.1 


23.3 


Independent 


% 


4.9 


80.0 


,14.9 



Er|c 71 
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The Information contained In these five tables Is, In some sense, over- 
lapping* that proportionately more comnunity college students are married and 
are veterans is related to their also being older. The characterietlcs are 
correlated s but not Identical. As a result, each makes a separate contribution 
to our later interpretation of elasticities and student reBOurce patterns. 

The sample breakdowi by sex appears cearlier in Table 3, page 39, The 
differences by segment are very small i In the SRS sample, in factp the two 
public school segments are identical in male/female proportions and only 2.1% 
away from the private school proportion. However, when we divide the sample by 
sex and examine other variables (such as degree aspirations) , some differences 
emerge. These are Investigated later In this section. 

A second set of interrelated characteristics are those which describe the 
student's place of residence at admission and the location of his or her se- 
lected school. Tables 11 through 13 prescmt selected variables from n larger 
set of SRS questions on student residence ^ status at admission, conmiuter status, 
and distance to chosen school. Table 4 (page 39) shows simple in-state, out- 
of-state proportions in our sample. In Table 11, we provide a finer 
breakdown of student place of residence at admission. 

According to the numbers provided in Table 11 * a full 96.2% of Oregon's 
coiranunity college students were residents of Oregon at the time of admission 
to their present school. This is considerably higher than the overall average 
of 85% for all higher education students and 85.7% for four year public school 
students. But the most significant contrast Is between the rommunlty colleges 
and the independent schools, in which less than half the students (43,3%) were 
Oregon residents at admission. Let's look more closely at the place of resi- 
dence of the Independent students. Forty-one percent come from the nearby 
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Western stateSj the highest proportion of these (17*7%) residing in California* 
In our aan^re, these schools. even draw approximately 5% of their student bodies 

from eastern .states* ^ ^ 

■ - i . 
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That conmiunlty college students stay close to home is further evidenced 
by the large nii^ers of them who at tend^'a school In their conununity college 
distrlct~85.5%* We can examine this characteristic further by looking at^ . 
spne additional SRS questions* Table 12 displays the results of our analysis^ 
of respondent zip codes ^ matched to the location of Oregon institutions of 
higher education. In constructing this table we looked only at those students 
who were Oregon residents at the time of admission * (By definitions an out- 
of-state student cannot attend an Oregon school located In his or her county) * 
Within the state^ then, what differences are there In patterns of "local" 
attendance? True to their name, the community colleges draw heavily from their 
locale—74% of the two year school students in our sample were attending a 
school in their county of residence, as compared with 50% in the overall SRB 
sample* The In^county proportions for community colleges are reverfled for 







Table 12 




Student Atten 


idanqe at 


Schools In County 


of Residence, by Segment 






Attended School 


Attended School; i 






In County 


Out of County 


Community College 


1h 


479 


169 




% 


74.0 


26.0 


State System 


» 


154 


454 




% 


25.3 


74.7 


Independent 


if 


38 


48 


= i 


% 


44.2 


55.8 


Column Total 


if 


"671 


671 




% 


50.0 


50.0 



75 



state system schools^ with 74*7% of their student bodies at tend lng;Xp^^c|ipo^ i 

■ " : ' ■ ' '":r-M.^~J- 

not In their county of residence. And 44,2% of the independent studentai\^lef t 
their Oregon county of residence to attend school somewhere else In t!^e state. 
The reason for these differing proportions between the four year pub i^^c %id* 



private segments may be a simple one. With one exception ^ the independent^ 
(nonsectarlan) schools are located In or very close to the populated \mefe^o- ^ 
polltan areas of the state. ThuSj these schools have a better chEnBtf to draw 
from the more dense populations around them. The seven state system schools 
are flung all over the state^ some of them In fairly remote areas* .^t^dentS/j 
must more often travel out of the populated counties of the state tou^vail them- 
selves of the progrtos of these schools, 

There Is another Interesting measure of where students are wHem;£hey apply 
for admission. We can look at their status at the point of applflatJ.onl!:^ 

.......... ■ • f- . - , 

13 and 14 summarize this information 5 and It runs a bit contrary to to'iif-fixpecta^ 

' ' % , 

tlons, Colunm one of Table 13 shows the percentages of students who were ' ad-- 
mitted to their present Institution as a first time freshman* The fe^p^|year 
public and four year private schools are quite close in their prdpoj*|it>n\ of 
students admitted with this status* over four-fifths In each cas^v, ^BiiifeJnote 

ill, PS 

(from columns 1 and 2, Table 14) that with their open door poli^il^ 
colleges are drawing 11% of their first time freshmen from non-^typlcalLi'popu- 
latlons — people who do not have regular high school diplomas. > 

That only 62% of the state system admissions are of first time freshmen, 
compared to 81% and 84% In the other two segments , signals a higher rate of 
transfer into these schools. The two tables show that this is Ittdeed^jthe ease, 
12, 5X of the state system students In the survey wfer«p admitted ^s transfers from 
a community college in or outside Oregon—a number cloi 



tip admitted as transfers fi 
^los^ to the 1^?.#.6^. who were 
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TABLE 13 



Status of Studanta at AdmliSionj by Stpgnt 



itati System 
[ndepindent 



]QTmunlty 
College 



1st time 
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trans far 


Othir CC 
transfir 
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Ore. Ind. 
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Other 4 yr, 
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Other 
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93 


17 


■59'^- 
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8.0 ' 


.2.7 
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14 


2 


% 84.2 


3.0 


1.5 


3.0 


.5 


6.9 


1.0 


# 576 


13 


7 


58 


,13 . 


14 


30 


% 81.0 


1.8 


l.O 


8.2 


1.8 


2.0 


4;2 



These are transferi from public and private four year schools whleh ire outilde 
Oregon, 



TABLE 14 

Previous Education of First Time Freshmen at Coffimunity Colleges 

Non H,S, GED Oreg, H*S, Other H,S, 
Graduate holder diplona diploma 



Community 
College 




transfers from other Oregon four year public schooli* In this four year public 
segment j 6% of our respondents said they were admitted as transfers from out- 
of-state four year schools (public and private) ^ while only 2,3% had transferred 
from a private school in Oregon* In all, 35.2%. of the admissions in this segment 
in this year were of transfer students # Still there are not as many transfers 
from Oregon's eonmiunity colleges as one Mght have expected---only 8*9%. This 
tends to contradict the common notion held in Oregon that the two year schools 
only temporarily draw students away from the colleges and univerflities , but then 
feed a goodly number of them to these schools through later transfer. In our 
sample, in fact, the transfer flow from Oregon eonmiunity colleges to Oregon 
state system schools was balanced by a nearly equal flow of students (8*2X) who 
transferred in the opposite direction. Despite total student populations of 
nearly the same size (in F.T.E. terms) the coranunlty colleges are not providing 
transfers to state system schools in nearly the numbers supplied by other four 
year public schools"8.8% compared to 12*6% Oregon state system school transfers. 

This intra- segment transfer flow Is not repeated in the other two segments. 
Only 1*8% of the community college respondents were admitted as transfers from 
another Oregon community college, while the private schools showed 0*5% of their 
students as transfers from other Oregon private schools. A larger proportion 
transferred into the privates from two and four year public schools^^3% in each 
case. But the largest single percentage of transfers to Oregon's private seg-- 
roent, 6.9%, was from out^of^-state four year schools (public and private). 

There is little about demand for education that can be inferred directly 
from these admission status data* That only 62% of the state system students 
entered their present school as a first time freshman means that a sizeable 
proportion of them have gone to another school first * But this does not per-- 




mit us to make the jud^ent» for #Kample, that these students may evince a 
more seneltlve (e.g. elastic) demand for education* The data do show, however, 
there Is less Inter-segmtnt transfer of students than might have been supposed. 

A third and final set of general characteristics have reference to aca-, 
demlc success , educational aspirations and reasohs for pursuing an education 
beyond high school. We will look first at academic success, as measured 
(admittedly roughly) by grade point averages for both high school and college 
work* ITiesa are combined In Table 15. * 

There Is nothing startling in these figures. They bear out a pattern 
reported in other places and confirmed also by our later discriminant analysis 
of college-^going high school students in Oregon. That is, students with the 
highest grade averages from high school tend to "go to private four year schools, 
while those with the lowest grades are more likely to elect a conHfiunlty college. 
The state system schools fall somewhere in between. For example, nearly 30% 
of the private school respondents reported a high school grade point average 
between 3.75 and 4-00, The proportions of conmiunlty coilege andystkte system 
students in this H.S, grade range were 6% and 17.2%, respectively. On the 
other end of the grade continuum, almost no private school respondent had less 
than a C average (2.00 GPA) In high school, while 15.5X of the cotmnunlty 
college students said they did. 

If we aggregate the bottom three grade ranges, we see that altogether 30.4% 
of the comunlty college students report high school grades of less than a 
2.50. This means they would not have met the minimum grade requirement for 
admission to any of Oregon's state universities, while 17 #21 apparently fell 
below the 2.25 admissions standard at the State's four year public colleges* 
This gives an indication of the Increased access to Oregon post-secondary 
education provided by the eKistence of community colleges. The non-^reporters 
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' TABLE 15 ^ \ . 
Student High' School ind CoUiii Gridt Point Aviriiis, By Sipsat of Attendanci 

■ (Percenta|eB Only) . • 
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among community college respondents (10.1%) probably reflect the proportion of 
these students who hold a G,E,D, or have no certificate or high school diploma 
(11.0% altogether). 

The high school grades reported in Table 15 differ greatly from those 
(just below them) earned thus far in college work* The cumulative percentage 
figures which we have calculated (the third percentage in each cell) demon- 
strate how close in reported college grades the segmental student bodies are. 
For eKample, roughly 45% of the community college, 54% of the state system, 
and 44% of the independent studentS"or somewhere in the neighborhood of 
one^half the students in each eegment—reported a college grade average below 
a 3.00. For a number of reasons j it is not riaally appropriate to draw com-' 
parisons between segmental grade point averages. Grading policies and standards 
are not uniform, nor are courses or perhaps even faculty expectations of 
students. 

Looking at high school versus college grades, however, a few observations 
can be safely made. First of allj the community college experience is clearly 
providing many students with a degree of academic success which they did not 
have in high school. Less than one third of them achieved a B average or better 
in high school while over one half are doing so in college* This is the re- 
verse of the typical hlgte education experience where students do not later 
maintain their high school grade averages. In our samples, over 60% of the 
state system students reported high school grades of 3.00 or above, but only 
45% had maintained a B average or better thus far in their college careers. 
The comparable proportions for independent students are 70% (HpS,) and 53% 
(college) . 

If, then, there are segmental differences in the previous academic re-- 
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Gords of students, do their aspiratlona for college work also vary? We might 
expact so and the data in Table 16 would bear us out. The question which 
elicited these responses wass "What is the highest level of education you 
plan to complete?" The differences* by segment , are marked. For instance, if 
we sum the responses in columns 1* and 3 for the oyerall sample ^ we find 
that 19*21 of these students intend to stop their schooling short of* a 
Bachelor "S degree, (l,e, they seek a non^degree certificate ^ or an Associate 
of Arts or Science degree | or they're pursuing self=improvement with no 
specific degree or program in mindp) The percentage of community college 
students with combined responses in these same three columns is 39,3%, double 
the sample wide figure, while private school students show up in only one of 
these columns, with a tiny 2,5%. The analogous* combined percentage for state 
system students is likewise small™4,5%. However, the figures show a similar- 
ity of intention, across segments, to obtain a Bachelor's degree i reading 
down column four in Table 16 gets 38,3%, 48.1%, and 37*4% for the three seg- 
ments* Post-baccalaureate plans again differ more widely, however. The pro- 
portion of students planning to complete a Master degree Is close at the 
private and public four year schools"roughly one third; but only 13,1% of the 
two year school students have such post-baccalaureate plans* And the percentage 
of private students who report doctoral plans stays high, 27,6%, more than double 
and triple those in the four and two year public schools of 12% and 8%, respective- 
ly* An interesting wrinkle appears in our data at this' point. Nearly two- 
thirds of the independent schools students planning post-baccalaureate work (at 
the Master's or Ph.D, level) say they will do so in a school outside Oregon! 

Related to these data are students' expressed reasons for pursuing a 
post-^secondary education* They were asked to rank their answers to this 
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question: "Currently what are your thrae main reasons for pursuing education 
beyond high school?" Table 17 displays percentages for the respondents' first 
and second ranked reason. As their first ranked reason for pursuing educa= 
tlon, all three groups of students cite their desire to learn skills necessary 
for a Job or career. It is Interesting to further note that the distribution 
of rankings for the "First Ranked Reason" is very similar between state system 
and conmunlty college segments. For example. "Increase future income" is the 
second most often chosen reason, and "Self understanding" the third most often 
chosen, for both segments. The private segment exhibits a somewhat different 
distribution Of first ranked responses, but comparing the three segments column 
by column the variation Is not great. 

Apparently this question does not discriminate among the segments as 
sharply as did those inquiring about degree aspirations or grade averages. If 
students in the three segments are substantially different across many of the 
dimensions which we explore In this section, they are quite alike In their 
reasons for go ing to school , whichever type of school they've chosen. And yet 
our research shows that they clearly do not view all schools as being the same. 
This seems an interesting result if not an altogether puzzling one. Consider 
this: students at both community colleges and at private schools (56% and 45%. 
m turn) say they are pursuing an education because they wish to learn job 
or career skills. Yet they are attending schools m two very different school 
segments. Since both groups appear strongly investment oriented in their de- 
mand for education, we might assume that their choice of segment reflects their 
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projected career choice* A student wishing to prepare for a career In law 
would do well to enroll in one of Oregon's private schools, while a future 
welder or mechanic might be drawn to the facilities and programs in Oregon's 
community colleges i Both students aeek to learn career skills. In many ways* 
the answers to this particular question do not tell us much about why students 
might choose one segment over another. 

But there is a further dimension to demand for education which we 'ftoped 
to pursue here — -the question of investment vs* consumption motives in education^ 
al demand. Our interest grew out of a belief that people who were attending school 
primarily for reasons of investment differed from those who were there as cort^ 
sumers in the main. For example^ we expected an Investment prompted^^demand for 
education to be more price elastic ^ as rates of return were affected by change, 
ing tuition levels. Alternatively ^ the student who is In school as a consumer 
(e.g. to Increase self understandings to learn more as an end in itself) may be 
somewhat leas sensitive to tuition changes"may exhibit a relatively price In- 
elastic demand for education. Thus we wanted to see how the reasons fbr pur^ 
suing education, as given in the SRS* divided up along these two dimensions. 



This characterisation—Investment oriented— relates to the motive for school-- 
ing. When we speak of an investment motive, we mean Investment in human 
capital— one 'a own. Such an Investment is undertaken to enhance the produc- 
tive capacity of, and/or increase income to, labor at some future time. Parents 
add to their children's stock of human capital attributes when they feedj 
nourish, clothe and socialise them. Young adults are acting to Increaie their 
human capital when they attend college for the purpose of learning career or 
Job skills or simply to acquire a credential which will Increase their access 
to certain jobs and thus their future income* This reason for attending school 
is to be distinguished from a "consumption" reason, where the benefits of 
attendance occur and are enjoyed in the present. Going to school to be with 
friends or to alleviate parental pressure are consimptlon reasons s as is going 
because one enjoys reading, listening to lectures, and interacting with an 
intellectual conflnunlty. 
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We can lump Cogotlu^r the responses In columni 1 and 2| Table 17, and eal] 
these investmenl roaBons for pursuing an Gducation, Then the other seven re* 
spDnses become consumption reasons. Within this framework » m do see some 
further differences by gegment as shown In Table 18* 

Table 18 

Investment and Consumption Motives for Pursuing Education | by Segmant 

(Percentages only) 
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aponses of public school students. They are not nearly as important to the pri- 
vate students, ranking ^ the primary reason approKimately 54% of the time and 
the second reason under one- third of the time. This is especially Interesting 
given the plans of private students to invest, disproportionately. In post- 
baccalaurete schooling. If our hunches about the relationship between motive 
for school attendance and price elasticity of demand are correct, then, ceteris 
paribus t we would expect to see the differences in Table 18 reflected In our 
demand analysie later on. With consumption motives figuring more prominently 
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in the demand for private institutions, this segment's price elasticity should 

be lower than that for the two public segments » even with the markadly higher 

tuition levels in the private segments. We shall see. 

While we are examining degree aspirations and the reasons for school 

attendance, it is intereating to see what differences, if any, exist between 

men and women students. Tables 19 and 20 enable us to do this. In Table 19, 

marital status and sex of respondent are brought together in a display of 

answers to this' questions "What is the highest level of education you plan to 
4 

complete?" These figures are interesting but we should not push them too far. 
Remember that in constructing contingency tables such as these, all other 
factors are not held constant or "controlled for" as they are, for example^ in 
a simultaneous regression model. The effect of hidden but important "other" 
variables can be demonstrated using Table 19, It appears ^ for example, that un=- 
iparried students of both sexes are much less likely to say that they will com- 
plete their studies with less than a Bachelor's degree. Likewise, a much larger 
number of ^ unmarrleds (as opposed to marrleds) say they plan to complete a PhiD* 
Does this mean that getting married negatively affects one's degree plans? Per^ 
haps, but perhaps not. The frustrating thing about such tables la that they 
alone cannot provide a conclusive answer to this question. Other things may be 
operating here and we cannot control for them in a simple, two way table. For 
instance J the reader may recall that 60% of those students who are married are 
attending community colleges, and nearly 30% of all community college students 

We look at only two levels of response here^never married and married. 
Those students who are presently divorced, separated, widowed or "other," taken 
together, number less than 5% of our sample of full-time undergraduate students. 
We ^ose to omit them from these two tables rather than analyge them separately 
or add them to the group of students who were marrled-i- 
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TABLE 19 



Highlit Planned Level of School Goiplition, 
By Respondenti' Sex and Marital Status^ 
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are married (see Table 9), The degree aspirations of coinmunity college students 
differed markedly p as we saw earlier, from those of the studenCs In public and 
private four yecHr schools. Thus Table 19 reflects the degree aspirations 
of married students who are also preponderately community students , who also tend 
to be older. We cannot separate these ''effects" out in this table. That saidf 
leL us proceed cautiously. There are still some things which we can safely 
point out. 

Firsts married women are a decided minority in our sample ^ numbering 90 
In all (or 5, 4% of the total) compared to the 237 married men (or U,3%), When 
we contrast their degree plans with those of the unmarried women students , the 
differences occur mainly in columns 1 and 4i far more unmarried women plan to 
complete a Ph*D*s and proportionately fewer plan to complete their education 
with less than a Bachelor's degree. Since the proportion of women aspiring to ' 
a Master's degree seems to be higher among married womenj perhaps we are seeing 
here a downward adjustment in plans, from Ph#D, to Master's degree. 

The more substantial difference as regarda doctoral plans is between 
men and women ^ marital status aside , In our (reduced) sample of "married" and 
"never married" students ^ 15% of the men and 7,3% of the women say they plan 
to complete a Ph,D, On the other handj a goodly number of women do plan some 
post^baccalaureate worki 35% say they plan to complete a degree beyond a B*A. 
or B.S, This Is not greatly different from the 40% of the men who have such post" 
baccalaureate plans. And the proportion of those men and women planning to 
stop with less than a Bachelor's is close-=-18. 7% of the men and 19,2% of the 
women. In this category of plans ^ marital status appears Important. 13,2% 
of the unmarried men say they'll stop with less than a Bachelor *s degree but 
the percentage Jumps to one- third for the married men. Similarly for women 
Qtudenta~18.3% of the unmarried but 25,6% of the married females have less 
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than baccalaureate plans. Does marriage affect post*-secondary degree asplra* 
tions? We cannot address Issues of cause and effect In an analysis of this 
kind J but the crosstabs do tip us off that something may be happening here 
which merits. further examination* 

While we are looking at possible differences in respons|., by sex, there la 
one further Item which also provides a transition to the next section on fi-- 
nanelal resources — ^thc relationship between self-support and Income tax Bt'atus, 
We compared responseB on two SRS questions, #16 and //57, The former aakSj "Do 
you (and spouse if applicable) contribute to your own support?" The latter asks^ 
■'Did your parents claim you as a dependent for Federal tax purposes for the cal-- 
endar year 1973?" (Rememb^that students were answering this question in May, 
1974 J just one month after the deadline for filing 1973 tax reports.) Table 20 
displays the responses to these questions* There are three variables combined 
in the table-^ — sex, tax dependence, and level of self=support™Bo some care is 
needed to keep things straight. 

Looking at the first row, we see that 10% of all students surveyed said 
they contributed nothing Co their own support. This figure includea^ 13.6% of 
the women and 6.9% of the men. Alternatively , row four indicates that roughly 
20% of all students were classified as independent (self-supporting) students 
by the Financial Aid Officer (FAO) at their institution. Two thirds of the 
sample falls between these statuses^ approximately one third (row 2) say that 
they contribute some toward their own support but that the bulk comes from thely 
parents and another third say they are primarily self-supporting. The largest 
percentage of the women, 41%, falls in row two^ — ^they were primarily supported 
by their parents—while the largest percentage of men were primarily self support- 
ing, 42*5g. However, if we lump together rows 1, 2 and 3 we see that three 
fourths of the respondents did not identify themselves as financially Independent 
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TABLE 20 
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students * 

EKaminlng the table in another way, we see that 865 students, 57%^ said 
that their parents did claim thein aa dependents in their 1973 tax claim, A 
higher proportion of the women students were so claimed than iiien~67,8% compared 
to 48.5%, And a disproportionate number of women were claimed as a tax depend- 
ent even though they considered themselveB to be Independent students. If a 
student haH been claimed as a dependent for Federal tax purposeB, he or she can- 
not hp clnftflLfled nn "indopendent" by their inHtltutlnn *n hMnanelal Aid Office, 
This may he a problem For .some of the studentH in row 5 of the tablei 19 men 
and 25 women report that they were claimed as tax dependentB and also say they 
are self-supporting. This could be the reason why they were not FAO classified 
as such. 

This completes the croaatabulations which describe the general demographic 
characteristics of the SRS sample. We move now to a presentation of data on 
student reported costs and resources. Following tha^ there is a brief section 
specifically on Federal aid recipients. 

As its name implies, the Student Resource Survey focuses on the resource 
aspect of school attendance | and it does so in considerably more detail than any 
other instrument we have seen. Altogether, 49 questions on the survey inquire 
about schooling costs and student resources. We report the responses to some 
of these questions belo^, along with appropriate qualifications where necessary. 
At the start it should be noted that many knowledgeable people who work with 
student financial aid in Oregon doubt the accuracy of student reported financial 
Information, We do not share their doubts, but we do know the limitations of 
our data. It has been examined for internal consistency and compared with 
■*real world*' data where possible (for example, actual tuition and fees). Where 
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inconsistenclee do occur* thoy are taken into account:, Abova all we have tried 
to work within the limitations Imposed by the data, not UBing It for purposes 
that assume more accuracy than we have reason to assume. We start this sec- 
tion with information about which a good deal Is already known==-the direct and 
indirect costs of schooling. The reader can straightforwardly judge the accur- 
acy of these student reported cost figures* Here and throughout this section on 
financial information, data are typically grouped in ranges and then means and 
standard deviations are given* 

Table 21 displays total cost by segment. This cost figure was computed 
by us from student reports of their expenses in these five categories i tuition 
and fees; books s supplies and course materials i room and board; trasnportation* 
clothing, recreation and Incidentals • Of these, the first two categories are 
regardied as direct costs and the remaining three are summed to derive indirect 
costs of schooling* Remember that the SRS questionnaire was filled out in 
May 1974 and students were reporting their budgets for the 1973=74 academic 
year which was coming to a close* The largest percentage of comaunity college 
students, 18%, said that their total expenses were in the range of $1501'»2 ,000. ^ 
Over one^fifth of the state system students also reported total costs in this 
range; but a larger number of themp 27*4%j gave their costs as being between 
$2,001 Aiid $2,500* In contrast , only seven independent students said their 
budgets were below $2,500 for the school year! Fully a fifth of them, were pay« 
ing between $3,501 and $4,000 and another fifth were between $4,001 and $4,500* 
These differences in costs are attributable for the most part to differences in 
tuition charges J by segment* We shall see this in a moment* 

A further table on total cost data shows up again the striking differences 
3 

The nine-month expense figures were_glven to us in "exact dollar figures" 
by respondents* We have imposed ranges on them for purposes of data display and 
analysis. 
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between school types. Table 22 omits all incomplete responses and displays 

cumulative percentages by segment for those students who gave us a dollar 

6 

figure for all five categories of school expense. Several columns serve to 
drive home the cost differences* For example, in column six we see that 54% 
and 30% of all community college and state system students, respectively ^ are 
paying $2,000 or less for their total college expenses, while a tiny 2,4% of 
the independent students report costs in this range. And column 10 indicates 
that 92% and 93% of students In the two public school segments pay anywhere up 
to but not over $4,000, while less than half of the independent students do. 
This means that over half of the latter pay more than $4,000 a year to go to 
school. In fact, column eight shows that 90% of the independent students pay 
over $3,000 a year in total expenses. 

Let's break down the total expense figure and see what students report 
as their costs in each category.^ Table 23 gives maintenance budgets (or In- 
direct costs of school attendance), by institutional segment. As with the total 
cost figures reported a moment ago, the incidence of missing or incomplete in- 
formation, for room and board especially, must be kept in mind when looking 

at these percentages. In all three segments, the largest percentage of students 
6 - - - 

Remember that we developed the total cost figures by summing the five 
budget items which students gave us* This procedure generates a larger number 
of unuaeable items because if any one of the cost categories is incomplete a 
total cost item cannot be computed. The expense item usually omitted was room 
and board • Here "no response" may mean that the student Is living at home- 
that there is no out of pocket cost for room and board. However, we cannot le= 
gitimately consider an omitted response to be "zero"* hence these respanses can- 
not be used and a total cost item cannot be computed for these surveys, 

^These five budget categories are the same ones used by institutional fi- 
nancial aid officers and by the Oregon State Scholarship Coiranlssion, Thus the 
Student reported information which we discuss in this section can be directly 
compared with the information regarding student budgets developed by education- 
al institutions and state agencies. 
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reportocl Iiullrert cnsCH beCwoian $1,001 and $1,500, nlthouHh n Inrga proportion 
were nlno In tha $1,501^2,000 rnnge. Note how much cloBC^r the distribution 
of indirect costs Is than that of tocal costs. 

Since the Indirect cost figures are a composite of three budget cate-^ 
gories we can look at these separately* A straightforward way to do thia is 
with means. Table 24 brings together a collection of our cost data and displays 
it as ineans, by segment. In column one, the differences in segmental total cost 
that we saw earlier are again illustrated* As we move across the table the 
basis for these cost differences is readily apparent. Direct Instructional 
costs (Die — a figure which includes tuition , fees, books, supplies and course 
materials) bear nearly the entire responsibility for the difference in costs. 
As reported by students, DIG at the community colleges are 55% of those costs 
at the state system schools. The ratio of DIG in community colleges to inde- 
pendent schools is 19%! instructional costs are more than five times higher at 
the private schools than the two year public schools. This cost ratio between 
the four year public and private schools is 35%. 

If we had expected the segments to evidence cost differences In the other 
budget categories J Table 24 would not bear us out. Students In the state system 
schools report the highest overall maintenance budgets whlla community college 
students show the lowest ^ but the spread between the two la only 7*5%, Looking 
at the three categories which comprise the maintenance budgets, we see first that 
private students report the smallest room and board costs. All three figures 
in this column are closes however. What differences there are may be attribut- 
able to variations in living accomodations. Over 38% of -^e community college 
students live with a spouse, compared to 21,6% and 9,4% of the four year public 
and private students. Alternatively, 56.7% of the private students vs* 26.6% 
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Msans and Stindard Deviations for Virlous Citigorlis of Coat, by Sipent (in i) ' ■ . 
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of the state system and 2*4% of the connnunlty college students live In college 
owned dormitories* We do not know how carefully respondents Isolated for 
us some measure of their own room and board costs as opposed to such costs for 
themselves and their spouses and/or families* This could account for the lower . 
room and board budgets of the independent (mostly unmarried) students. .J 

Transportation costs differ some by segment. The coiiraunity college ~ 
students pay the most in this budget category. This is because they are conmiuterBt 
A fourth of them reported that they drive between 5-10 miles to schoolj while a 
fifth conmiutes between 10=15 miles. Eleven percent more live 15--25 miles dis- 
tance from their school campus. This is quite a contrast from the 74% of inde- 
pendent and 64% of state system students who live on campus or less than one mile 
away. That the private students pay more than those in state system schools 
probably reflects the cost of travelling ^o school from out of state. Remember 
that 55% of these students were not Oregon residents. 

A final set of data completes this section on costs i Table 25 repeats 
the previous categories of means,, but breaks them down further by sex. In each 
segments women students report lower total costs than do the men. (We show 
these differences as female/male cost ratios at the bottom of the table.) The 
differences are not large though. We do not have a ready eKplanatlon for the 
larger variation in costs^ by sex, for the state system sample. It is greatest 
In the transportation budget category, reaching a .67 female/male cost ratio. 
It will be Interesting to see if and how the various resources used to defray 
schooling costs reflect these differences in what students say they are paying. 
We come next to the matter of student financial resources. 

From where do students say they are getting the finances to go to school? 
On the SRS they were asked to identify which of 28 specific resources they 
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are utilising (survey questions #22 through /M9) . these 28 individual Items 
were clustered into five major areas for which regpondents computed an eKact 
dol'^^r support figure— 1) family support * 2) student's own employment and 
savings, 3) grants, 4) benefits, and 5) loans. The aggregate reaource categories 
are analyzed below, using ranges and means as in the previous section on coats. 

To provide an Initial context, we show student-reported parental income 
(before taxes) for 1973. This is done in two ways. Table 26 distributes the 
data into 10 ranges using the (continuous) responses just as they were given 
on the survey— that is, mlasing responses are included in calculating the fre- 
quencies. Table 27 contains the parental income distribution for only those 
students who gave us a response. Since the frequency of missing responses 
differs by segments, thij approach results in a different relative distribution 
of income than in Table 26. However, both tables evidience the same basic 
pattern of Income by segment. 

According to Table 26, the largest percentage of community college stu- 
dents reported their parents' gross annual Income as between $9,000 and $12,000. 
The distribution given us by four year school students is somewhat more diffused. 
In the public segment four Income ranges are quite close In frequencies i $9,000* 
11,999, $12,000-14,999, $15,000-17,999, and over $25,000. The Independent 
segment shows a higher parental Income with the largest single percentage of 
responses at $25,000 or above. The nmnber of missing responses to this ques- 
tion are explained , though only In part, by the preaence of students who define 
themselves as self-supporting and do not regard their parents' income as rele- 
vant Information in their financial resource picture, or who do not even know 
what this Income figure is. Included in this category of self-supporting stu- 
dents are 27*2% at the coimnunity colleges, 22. 32 at state system school, and 

-is, " , 

12,3% at the private schools. 
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If we look at the parental income figures with missing feiponses left out, 
the pereentagea in each income range are, of course, increased. The third 
figure in each cell. Table 27, is a cumulative percentage. Looking at it, 
we find that the income differences are striking. For example, over half of 
the responBes from coranunity college students gave parental income levels of 
$11,999 or below* The analogous proportion among four year schools was about 
a third for the state system and under a fifth for privates. Further over in 
the columns (Table 27) we see that roughly 80% of the two year students reported 
parental incomes of $17,999 or less, while 66% and 55% of the four year public 
and private students, respectively, said their parents* incomes were less than 
this amount, - 

Parental income may or may not have a relationship to the level of fi- 
nancial support which students receive from their parents* The former figure 
reflects the resources potentially available while the latter shows those 
actually tendered. Students were asked to estimate the amount of money they 
had received during the 1973-74 acadetnic year from their parents, as well as 
from their spouses, their own employment and savings, and various kinds of 
grants, benefits and loans, (See items #22 through #49 on the SRS questionnaire 
Appendix B#) The answer to each of these 28 individual items Is expressed as 
a code, corresponding to one of nine dollar ranges given on the questionnaire* 
In addition* enact (aggregate) dollar figures were elicited at certain points 
in the resource information* For example , students were asked to add parental 
support to that from a spouse and give us a total dollar amount — "total family 
support." Table 28 shows the means, by segment, for this category of financial 
support* From other work we have done with this data we know that a higher 
relative proportion of this family support for community college students comes 
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from their spousaa (i.e. higher than in the other segments | spouse support in 

all three still falls substantially below that from parents however) , Roughly 

a third of these students (those community college respondents who report some 

family support) had support from a spouse. This is to be compared with the 8% 

of private and 18% of state system students who reported financial support from 
8- 

a spouse t 

Table 28 

Means and Standard Deviations for Family Supportj by Segment 



Community College Mean 



State System 
Independent 
Column Total 



Mean 
S.D* 

Mean 
S.D. 

Mean 



Level of Support 

$ 621 
(1143) 

920 
(1155) 

1908 
(1563) 

928 

(1275) 



Support/Total Cost 
.30 

.47 



But when money for schoul expenses wan contributed by a spouse, It tended to be 
much larger In absolute amount than that given by parents * from two tiines higher 
among independent students to four times higher among conmiunity college students. 
And far fewer parents of comnunlty college students contributed to school costs 
than did the parents in other segments — 25% for comnunity college, 51% for state 
system, and 67% for private school students. This phenomenon should not surprise 
us. It is likely explained by a number of convergent factors. Remember that 
the distributions of age, marital status, and veterai status all differ substan- 



The proportion of students in each segment who report some support from a 
spouse is roughly equivalent to that proportion in the sample who are presently 
married. In other words, If students are married it Is usually the case that 
their spouse helps defray school costs. However, the proportion of married stu- 
dents differs greatly by segment, as we have seen. 
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tlally according to segment* To t^^g a polar case, parental support is more 
likely (and necessary) for a 19 yea^ old, unmarried, private school student than 
for a 30 year old married veteran atcendlng a community college. The point here 
Is that the differing rates of parei^tal support among student groups should not 
be interpreted as a reflectlQn of differing values placed on education or of 
willingness to contribute to educational costs. 

In Tabte28 (p. we included the "0»s" in calculating the average amounts of 
support. What we have, then, is a ^jnd of "supply of resources" figure— one that 
includes the situation where no mon^y was forthcoming from certain categories 
of potential support. In this particular case, we see that the average level 
of family support (Including those Students who received none ) differed sub- 
stantially by segment. For private students, family support was three times 
that for community students and twlQ^ that for state system students. And even 
though the cost of attending' a private school is relatively high, the proportion 
of that cost defrayed by family suppptt Is highest for private students--47% as 
compared with 30% and 36% in the two public segments. 

To what degree do students suppp^t themselves through their own employ- 
ment and savings? We shall look fltac at what they told us about their hours of 
Work during the school year. From Table 29 we see that around a third of the 
comnunity college and private students say they did not work at all while school 
was In seaslon, and so too with half the state system students. The picture 
changes quickly thereafter as the cu^yiatlve percentages (the figures in paren- 
theses) show. Working 10 hours a we^^^ or leas, or not at all, were 45% of the 
comiunlty college respondents and 65% and 72% of state system and private stu- 
dents, reipectively, A half- time job or less might be represented by the hours 
for columns 1^4 Cl,e, 0-20 hrsj. In this case, about 70% of community college, 
B7% of state system and 912 of private students worked no more than half time, 
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if at all. It appears that a significant nunber of community college students 
hold down fulltlme jobsi this would saem to be the appropriata Interpretation 
of a 36+ hour work week, and 15.6% of the coMunlty college sample report this 
work situation. A negligible number of four year school students (private or 
public) report fulltlme work. 

How do these work hours affect student aelf-support? Table 30 provides 
part of the answer. Here an average doUar figure is given, by aagment. for 
"total money from employment and savinga." It is highest for community college 
students and lowest for those in the private segment. The relationship between 
hours of school time employment and this dollar Support figure is not direct, 
however. "Total money from employtnent and savings" is a composite of nine ele- 
mentsi school year employment (College Work Study, assistantships , on-campua ' 
employment other than CWS. and other employment); summer employment (divided 
Into the same four categories as those just given); and personfll savings.^ 
School year employment Is represented by four of these nine categories, so It 
Is only a portion of the potential sources of "total employment and savings." 

Table 30 
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atudentf if It '"iLr^f J*"^^^ Pjestntly analysing has only undergraduate 

report'^ by this^g^^^^^^^ "° support fro^ ^aching or research assistantships 
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Nonetheless, school year employment was the single largest component of this 
total support figure for students In all three segments, - 

The figures In Table 30 are surprising ^ for the community college students, 
despite their heavier work hours , fall between the two saginents of four year 
schools in average amount of support coming from their own employment and sav- 
ings . How can this be? We picked this total figure apart and examined each of 
the nine components of it, by segment. The differences are intriguing. First 
of all^ the community college students report more resources than other seg^ 
ments in only two of the nine items—college work study and "other" school 
year employment {l*e., off campus employment)* They have substantially less 
income, on average, from on campus employment (other than Work Study), from off 
campus summer employment, and from personal savings. These last two items give 
us data that we are not really In a position to explain. One further datum 
adds to our Information but not our understanding. Our analysis shows that a 
smaller proportion of community college students report income from summer jobs 
than do four year school students. We don't know why this is so, but it is these 
relatively fewer summer Jobholders who are reflected in the lower dollar average 
for this segment's support from sunmier employment. 

Combining family support and own support we get a figure for "personal re^ 
sources*'" This represents all the resources that the student brings to bear from 
self and from family. It is to be .contrasted with "aid resources"~grants , bene^ 
fits, loans. We were Interested in whether the two personal regburce cate-^ 
gories differed by sex. Table 31 presents data in examination of that question. 
The mean figures for employment and savings are easier to understand than are 
those for family support. Like all labor markets, the one in which college age 
women seek work likely offers a substantially smaller range of Jobs and at 

125 



TABLE 31 

Means for Family Support and Own Eiplopint and Savinii, by Ssx and ly Sipant 
^^PPort froin Famllv lupport from Own Eipl. and Savl! 







Male 




Mali 


Fiiala 


Coimunlty Collef 


Mian 


3 M 






?1027 




B.D, 


1210 


m 


mi 


1315 


Stati Systii 


Mean 


823 


im 


1729 


1045 




SJ. 


1239 


1021 


1594 


1018 


Indipgndent 


Mian 


1690 


2094 


1443 


102S 




S.D. 


1628 


1484 


1096 


956 


GoliM Totaii 


Mean 


1 m 


$ 999 


$1642 


n033 




S.D. 


1334 


1189 


1621 


1135 



«808 



Mil 



P609 



98 



Xdwer wages than what is available to men. Wofking as secretaries, clerfcs, 
waitresses , etc., women are less able to earn a level of self-support equal to 
that of their male counterparts. 

There are also differences In family support by sex. But as the reader 
can see, there is no clear pattern here. It appears that the families of 
community college students provide less support to females than to males. How- 
- this is reversed for the students at four year schools. Oregon officials 

who work with financial aid programs have suggeated to us that family support 
dollara are "last In" In student aid packages. After support from all other 
quarters has been solicited, earned and/or assured, famlllas are then called 
upon to make up any remaining difference between cost and resources. This pro- 
vides one explanation for higher family support for women students : their own 
support capabilities are lower and "last in" dollars could make up this differ- 
ence. What then are we to think of the data for the community college segment? 
Some hints come from the earlier demographic data. First, many more men than 
women students are married (14.3% compared to 5.4% in our undergraduate sample). 
Also, more cotmnunlty college students are married than are atudents In the other 
two segments. Thus a much larger percentage of family support for community 
college students, but married males in particular, comes from spouses. Remember 
that when support from a spouse is reported, the absolute amount tends to be 
higher than that from parents. Given the demographic differences reported above,, 
we would expect the average family support reported by community college males 
to be higher than that of their female counterparts. 

Counterposed to personal resources are aid resources— grants, benefits, and 
loans. Grant resources, as defined by the financial aid eommunlty, come from 
grants, scholarships, fellowships and tralneeships . These may be state (as in the 
Oregon State Scholarship Commission awards), federal (as In Basic Educational 

ERIC 128 



99 



Opportunity Grants or Bureau of Indian Affairs grants), Inatltuclonal (for 

example, tuition wavers or institutional trainaeships) , or private (e.g. an 

Elks scholarship). Benefits are categorical and are comprised of such things 

as the GI Bill, Social Security Administration benefits, welfare payments. 

State Vocational Rehabilitation monies, W.I.N, payments, etc. Although moat 

of these benefits are really "income" to recipients (as opposed to grants which 

help defray school expenses), they are distinguished on the SRS from "Income 

from employment." Lastly, the aeparate loan categories listed on the questionnaire 

were NDSL, Health Professions, LEEP, State Guaranteed or Pederally Insured. 

institutional long-tarm, and other. 

Obviously, the availability of such aid resources Is not as widespread as 
is support from self or family. Therefore, It seems appropriate to present the 
Information on these categories of resource dollars In two ways— 1) a supply of 
aid dollars to the specific student populations, or aid dollars/capita; and 
2) average dollar amounts delivered per recipient. Both kinds of information 
on aid dollars can be shown by segment. Table 32 does this for the three cate- 
gories of aid resources and then for total aid resources. 

There are substantial differences by segment. Students In private schools 
are disproportionately represented among the grant recipients and borrowers. Of 
this SRS sample of non-sectarian private students, 50% gave us a dollar figure 
for the aid category "total amount from grants." And the average amount was 
$1093~over twice that in the two year public segment and considerably higher 
than the $835 average for four year public students . Our other analysis of 
ranged data for the twenty-eight distinct aid items shows that three grant 
items are contributing heavily to the higher dollar average for privates: tui- 
tion waivers, institutional grants, and "other" grants. So Institutional aid 
dollars emerge as a significant resource for private students. A higher incl- 
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dence of Federal grancs was also reported by private students; but these, and 
state grants s were not nearly as prominent in the grants category as were in- 
stitutional grants. 

Looking further at the ranged data for individual aid items, we note 
that the average reported amount of both Federal and state grant awards was 
quite close in each segment* For the Federal awards the averages were $604 
(CO, $651 CSS), and $547 (Ind.). The Oregon State Scholarship Commission 
awards averaged $477 (CC) , $508 (SS), and $519 (Indj. The dollar differences 
occur with the Institutional awards. For example, tuition wnlvers in the pri- 
vate segment averaged $631, while the very small numbers of public segment 
students who reported receiving a waiver said they averaged $215 and $520, at 
the two year and four year schools, respectively. 

Let's move now to benefits. The same analyses of continuous and ranged 
data on individual items can be brought to bear in dlsecting the reported fig- 
ures in this aid category. Here the situation is rather like a mirror image 
of that for grants i fully 44% of community college students reported benefits 
of some kind, as compared to 21% and 11% of state system and independent students. 
It is not hard to figure out the bases for these differences. An earlier table 
reported the veteran status of SRS respondents. A disproportionate number of 
vets were community college attendees. This Information is reflected in high 
average benefits per capita In the comnunity college segment (Column 3, Table 32)- 
$1018 as compared to $476 and $252 In the two four year segments! For those 
actually receiving benefits (remember that the percentage of recipients differs 
greatly between segments) the dollar amount is much closer, ranging from the 
$1860 average among community college students to $1499 among independent students. 
As might be expected from our earlier demographic and Income data, those 
students reporting either welfare or State Vocational Rehabilitation benefits 
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are to be found in the community college segment almost exclusively « Thus 
It Is benefits that comprise the largest component of the financial aid 
package of community college students™both^in terms of numbers of students 
reached and in average amount of dollars per beneficiary. 

Finally, as noted earlier ^ students in private schools are more often 
borrowers of money for school. The average amount of loan per borrower is 
also high, $1199, compared to $599 for comnunlty college and $894 for state 
system borrowers (Column 6, Table 32), In our examination of the Individual 
loan ltdms on the survey ^ we found that NDSLs were the loans most often used 
by students in both public segments while private students used both NDSLs 
and GSLs but slightly more of the lattar, 'iTie average amounts borrowed under 
NDSLs were $564 (CC) , $728 (SS) , and $881 (Ind*)* The average amounts of 
Guaranteed or Federally Insured Loans were $821 (CC) , $1012 (SS, and $1228 (Ind,) 
Loans from other sources were small In riimiber. 

In suimisary, the total aid resources column shows that when we aggregate 
aid from grants , benefits and loans, differences tend to "wash out." Reported 
total aid resources, for actual recipients, are lowest for state system students ^ 
$1475 on average^ and highest for private students, $1783. About half of the 
former and two-thirds of the. latter report receiving some kind of aid* The 
proportion of comnunlty college aid recipients is also two-thirds. Aid dollars 
would appear to be very important in meeting the costs of school attendance. But 
we needn't surmise this, we can let students speak for themselves about how Im-' 
portant financial aid was to their educational decisions. 

Question #53 on the SRS asksi "Without financial aid, what alternative 
method would you have primarily utilized to meet your school expenses?" The re- 
sponses are shown in Table 33*^^ The dltferenceSs by segment, are notable, 

^^Respondents were Instrucf^ed to skip this question if they had not received 
financial aid. Therefore, the responsee here are for aid recipients only* 

, 133 ■■ 



103 



Table 33 

AltGr^iative Ways to Meet School Expenses ^ Without Aid* 
^ by Segraenc 



Attend Lower Cost 
Institution 



Community 
Collage 



% 



6 

2.0 



State 
System 



16 

7*0 



Indepan, 



33 

3S,0 



Row 
Totals 



55 
9,0 



Additional Help 
From Parents 



15 
5,0 



21 
9*0 



10 

11*0* 



46 
7.6 



Additional School 
Year Employment 



18 
7.0 



22 
9*0 



3 

3.0 



43 
7.1 



Additional Summer 
Employment 



7 

3.0 



5 

2*0 



1 

1.0 



13 
2,0 



toans 



26 
9*0 



25 

10*0 



12 
13,0 



63 
10*0 



Combination of 
Pravious 4 Items 



t 28 
% . 10*0 



52 
22*0 



19 
20*0 



99 
16.0 



Alter Standard of 
Living 



23 
8.0 



8 

3*0 



0 
0.0 



31 
5*0 



Postpone Attendance 
Until Financially 
Able 



P 71 
% 25*0 



49 
21*0 



10 
11*0 



130 
21*0 



Live at Home 



4 

1.0 



8 

3.0 



0 

0*0 



12 

2.0 



Not Attend School 



77 
28*0 



33 
13*0 



5 

5*0 



115 
19.0 



Column Totals 



275 
45.3 



239 
39.4 



93 
15,3 



607 
100.0 



13 4 
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Over one^third of the private students said that their primary alternative 
would be to attend a lower coat Institution, Only 2% and 1% of the community 
college and state system students, respectively ^ mentioned this alternative. 
It la significant that altDgether 40% of the total sample and 53% of the 
conuinunlty college students said they would either postpone attendance or not 
attend school at all In the absence of aid. It Is relatively inexpensive to 
attend a community college in Oregon. Even so, these figures tall us that 
the decision to attend school is a fragile one for many students , and partlcu"^ 
larly those at two-year public schools»»a decision quite revfTglbla by a 
change in their aid resources. A fifth of the state system . ' :J * a also said 
they would postpone attendance until financially able If they did not have fi- 
nancial aid. But they were equally likely to think of other aitern > tives, like 

putting together some combination of additional parental help, employment and 

f - 

laonSi This alternative was the sacond most frequently cited onia for private 

* 

students too, who were relatively unlikely to say they would postpone school 
attendance. Note that In all three segments ^ additional school year or simmer 
employment was infrequently mentioned as an alternative. Why would community 
college students* for example, give up plans to go to school altogether before 
they would consider the alternative of additional work? The data cannot tell 
us. Perhaps this reflects a lack of work opportunities for college age people. 

Responses to another SRS question further demonstrate the Impact of fi- 
nancial aid on schooling declaions. This one asks more specifically about the 
choice among schools i "If you would not have attended this college without 
the offer of financial aid or academic scholarship ^ where would you most like- 
ly have attended?" Table 34 presents the distribution of answers (again, for 
financial aid recipients only). Looking a row at a time* we can see different 
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patterns of choice among schools In the hypothetical situation that this ques* 
tlon poses. The alternatives reported by community collage atudents reduce 
quickly to three; over half would not attend school afallV a quarter would 
go to another Oregon community college and llX would go to an Oregon State 
system school, if their present school did not offar them aid* The choices 
as state system students saw them were four: the largest percentage (one-- 
third) would not go to school ^ a quarter each would go. to an; Oregon conmunity, 
college or another Oregon state system school and IM would go to a four year 
public school outside of Oregon. (Perhaps these latter are non-resident stu- 
dents who can reduce their costs thereby*) It appears that the private school 
students would turn to four year public school8--37% specified schools^ In Oregon 
and 32% outside, IVelve percent said they would not attend school. Clearly, 
then, financial aid does have an impact on student choice among segments as well 
as among schools in a segment* * 

There are clear differences in resource patterns ,among the student group-- 
Ings we have examined above*' These differences will likely be reflected in 7 
varying sensitivities to changes in prices of and/or resources for schooling* 
For one thing, variation In the source and level of financial resources implies 
differences in the effective or "real" cost to students of obtaining a college 
education. Thus, in turn, resource patterns affect enrollment dCTiand, Al^ 
though it is not possible to disaggregate our analyses to the point of evaluat- 
ing Individual resource packages, we are able to Investigate the demand for 
education by segment. This provides a specificity and depth to our work which 
most studies in this area lack. The results in this section underscore the 
appropriateness of a segmental demand analysis, while reminding us that crosstabs 
can do little more than describe what Is. In order to sort out the arguments of 
different, segmental demand equations, we ^111 need to employ multivariate ^ 
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techniques. In parts B and C of this results aectlon wa do just that. Before 
that, a final collection of crosstabi dlsects the SRS data yet another way. 

2. BEOG and SEOG Recipients . 

This section prasents basic deicrlptive information on BEOG and SEOG re- 
cipients In Oregon* Data for the cross tabs examined here comes from the 1974 
SRS. Question #68 on the survey asks i "If you Indicated receiving at least 
some financial support from Federal Grants in item #35, what type did you re- 
ceive?" Five responses were possible i 1) first award of SuppleTOental Educational 
Opportunity Grant (SEOG) , 2) second award (or third, fourth, etc) of Supple- 
mental Educational Opportunity Grant (SEOG), 3) Basic Educational Opportunity 
Grant (BEOG), 4) Nursing Scholarship, 4) Health Professions Scholarship. Alto- 
gether, 183 students identified themgelvea as BEOG or SEOG raelplents on this 
question* Of, these, ten were attending proprietary schoolsi they are not in- 
cluded in the analysis below* The remaining 173 respondents are compared with 
1192 undergraduate, non-sectarian students who reported that they received 
none of these five types of Federal aid* This makes a sample of 1365 in all. 
Two general questions guided our choice of variables for analysis and display. 
First, how do financial aid recipients differ from non-recipients? Here we 
looked at basic demographic characteristics and at financial resources* Second, 
what is the impact of Federal financial aid on the educational decisions of re- 
cipients? That is, in what ways do they say their school choices have been 
modified, or would be modified in the absence of aid? 

As in the previous section of general crosstabs on Oregon students, the 
tables here follow this general outlines general demographic characteristics, 
student financial resources, alternative courses of action in the absence of 
aid. Tables 35, 36, 37 and 38 present the distribution of responses for ques- 



tions about age^ sex, marital status and vaterana statue, contrasting BEOG/SEOG 
recipients with non-recipients These first four tables tell us more about 
similarities than differences between the two populations portrayed. The age 
profile is perhaps the most distinct of the four, but it is not startling. 
Apparently the aid recipienti are younger on average i over a third of them are 
19 years old or under, compared to less than b quarter of the non-recipients 
in this age group. If we choose 21 years as a dividing line, tfie.n exactly 
66% of recipients are below it vs. Just under 601 of the non-reclplents . This 
is consonant with our understanding that BEOGs, in particular, are targeted 
to entering college freshmen. In our sample of 1973 aid recipients, the follow- 
ing breakdown obtains: 120 students with BEOGs, 30 with 2nd (3rd or 4th) awards 
of SEOGSs and 23 with 1st award BEOGs, In percentages of total recipient sample 
this is 69% BEOG, 13% 1st SEOG, 17% 2nd (or more) SEOG. The BEOGs are eKertlng 
a pull on the age distribution, skewing it toward freshman students. 

The aid recipients are fairly equally apportioned by sex, as shown In 
Table 37 | but there Is a higher representation of women among them than among 
the general student sample* The SRS sample we are using here is 54% male 
and 43% female (3% of the respondents did not specify their sen). The aid re- 
cipients are 48.6% male'and 49*7% female. Thus females gain 15% in the re- 
presentation among those aided by BEOGs and SEOGs. Looking at the same in- 
formation in another way, using the row percentage in each cell, we see that 
the^male aid recipients represented 11,4% of all males in the total sample of 

^ ^^Our discuision In this section will be greatly slinpllf led by the use of 
the .terras J'aid recipients," ''aid sample," or simply "recipients," In our dis-^ 
cuasion of the BEOG/SEOG student group. These terms would ordinarily mean 
something much more general than the specific purpose for which we use them 
here I BEOGs and SEOGs are but two of the many kinds of Federal, State and 
private aid* However, no harm will be done if the reader keeps in mind our 
specific meaning for the term "aid" here™ that is, BEOG and SEOG aid only. 
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Table 35 , 

Students' Age, by Federal Aid Status 



Years of A ge BEOG/SEOG 1 non-Reclplent 

18 // 8 .1 42 

% 4.6 . , I 3.2 

19 , # ' 53 236 

% 31.0 20.0 

20 if 28 , 216 

^ 16.0 18.0 

21 # 26 214 
% 15.0 18.0 

22-24 # 30 263 ^ 

2 17.0 22.0 

25-29 if 12 141 

^ 7.0 12.0 

30-34 # 9 32 

% 5.0 2.7 

35-40 3 25 

% 1.7 2.0 

41+ # 4 23 

%. 2.0 2.0 

Column Totals if 173 1192 

« 12.7 87.3 
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Table 36 

Stiiflantfl' Hex, by Pedera] Aid Status 
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88.6 
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14.6 
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1365, while recipients of both sexes, taken together, represent 12.7% of the 
overall sample and female recipients account for 14.6% of all females In the. 
larger sample. Thus In our data, which conform acceptably well to the male/ 
female ratio in the actual student world, females are a slightly larger pro- 
portion of recipients than they are of the general sample we are employing 
here. We could not obtain Information on BEOG/SEOG applicants from Oregon, as 
the U.S. Office of Education would not release these data to us. Hence we do 
not know what proportions obtain among applicants, vls-a-vls sex. it may well 
be that a disproportionate number of women students apply for these two Federal 
grants, and this affects their ultimate numbers among the grant awardees. Lack 
ing the data, to examine this further, we cannot say more. ' 

The two groups look quite similar in their marital status. Twelve percent 
of the recipients were married at the time of the survey compared to 19% of the 
non-recipients. Understandably, this undergraduate sample has few divorced 
students in it, although 7% of the aided students vs. 2% of the non-aided said 
they were divorced. For the most part, these are students who have never been 
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married-— about four-fifths in each group Indicated this statua. 



Table 37 





Marltt 


il Status bv Federal Aid 








BEOG/SEOG 


non-Reclplent 


Never Married 


it 


138 


920 




% 


80.0 


77.0 


Married 


# 


21 


225 




% 


12.0 ' 


19.0 


Separated 


if 


1 


14 






■ ■ -0.6 - - 


1.0 


Divorced 


if 


12 


27 




% 


7.0 


2.0 


Widowed • 


» 


1 


1 




' % 


0.6 


0.1 


No Response 


it 


0 


5 




% 


0.0 


0.4 


Column Totals 


# 


173 


1192 




% 


12.7 


87.3 



There is a smaller percentage of veterans among the reclpiente than the 
non*rec±plents , 6,4% and 15,7%, reipectlvely * This may tell us something 
about access to these Federal aid dollars i Perhaps the information about BEOGs, 
especially, does not reach veterans as readily as it does high school seniors. 
Then again, veterans , with their access to GI Bill benefits ^ may not be a popu- 
lation for whom these Federal dollars were primarily intended. In any case, 
whether the result of intention or not, veterans are underrepresented in our 
sample of recipients. 



Table 33 

Veterana' Statue, by Federal Aid Statue 
BEOQ/SEOG non-Recipient 





It 


1 1 


187 
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6.4 


15.7 


Not a Veteran 


it 


153 


992 




% 


88.4 


83.2 


No Response 


it 
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13 




% 


5.2 


1.1 


Column Totals 


it 


173 


1192 




% 


.12.7 


87.3 



The next group of tables focuses on student grade point averages, both high 
school and college^ and acadmic plans* Table 39 shows mean GPAa for aid re- 
cipients and non-recipients p The aided sample reports a lower grade point aver-- 
age from high school. In the matter of grades, a 16-*p0int difference, such as 
is evidenced here, is not inconsequential. Still the grade averages for both 
groups are respectable and the gap between them almost closes in college. Re-* 
cipients' grades Improve considerably over their marks In high school. 

Table 39 - 

Means for High School and College Grades, by 
Federal Aid Status 

BEOG/BEOG non-Recipient Row Total 



High School Mean 2*84 3,00 2.98 

Grades S,D. ,96 ,91 



College Mean 2,97 3,01 3,01 

Grades S,D. ,70 *62 • ' 
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How far In school do these studenta say they plan to go? Table 40 shows 

thalr answers to the question, "What is the highest leval of education you 

plan to complete?" Aid recipients were somewhat more likely to say they did not 

Table 40 

Degree Plans, by Federal Aid Status 

BEOG/SEOG non-Recipient 

No degree plans % 7.0 7 4 3? 

/ 18.6 ■ ■ < 13,8 

AA or AS % 11,6 ) 9*5 ) 

BA or BS % 38.7 43.7 

MA or MS %. 28.3 28.2 

Ph.D. % 13.9 13.2 

No Response Z 0.6 1,1 



Coliran Totals % 12.7 87.3 

#173 ' 1192 

plan to complete a Bachelor's degree — ^18.6% of them either had no specific de- 
gree plana or intended to stop with an Associate degree. The comparable per- 
centage for non-reclplents is 13.8. This disparity la reflected, in the pro- 
portions in each subsample who said they planned to complete a Bachelor's de- 
gree—38.7% among recipients and 43.7% in the general subsample. The balance 
of the table reports advanced degree plans that are essentially identical for 
both groups* . 

v_ Thus far we really seem to be talking about marginal differences * if any. 
Those students with BEOGa or SEOGa are younger ^ on average^ and less likely to 
be veterans; about as prone to marriage as are their aidless counterparts i and 
somewhat more likely to report no degree plans. There are slightly more women 
among them than in the SRS sample from which they come| and their high school 
grades are below that sample's marks. All In all, however, these two groups 
are not distinguished by any significant differences In our inspection of them 
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thus far. Let ue see how they corapare In the matter of financial resources. 
Family Income is a good place to begin. 

Table 41 shows overall Income means for each group* Table 42 reports 
family Income distributions as we have ranged them. As before^ we omitted . 
"O's" in our calculations for these two tables. The Income differences are 
striking* The cum, percentages (Table 42, third nraiber in each cell) portray 
them the most clearly. Fully 14*4% of the recipient sample reported their 
parents- income as below $3,000* And more than half of this group said the in-' : - 
come of their parents was below $9,000, while onJ^17,4% of the non-aided sample r 
so reported. At the other end of these. Income ranges, over a fifth of the 
non-recipients identify a parental income of over $21,000; 2,5% of the recipi- 
ents say the same. The means in Table jl repeat the points the $8907 Income 
average obtaining for^reclpient parents is approximately half (52%) the $17,143 
average of npn-reciplent parents. 

Table 41 

Medns for Parental Income, by Federal Aid Status 

BEOG/SEOG non-Recipient 

* Mean $8907 $17143 

S.D. 4811 12100 

Parental Income of Recipients ^ 
Par* Income of Non-*Reclplents * 

We seek next to examine fMily support and self support for these two 
groups. Table 43 shows the distribution of ranged data for parental contribution 
to schooling costs. This is by far the largest component of ''family support" as 
only a handful of grant recipients reported any financial aid for school from 
their spouses. First of all, note that 45»1% of the aid group and 32.1% of the 
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others reported receiving no contribution from their parents. We may consider, 
too, the effect of adding in the "no reEponse" frequeneies to the reports of 
"no aldi" This ii appropriate if students simply inserted code nirabere (as 
instructed) for those *itams on the survey that were sources of support and 
left blank the others^ rather than specifically inserting a "O",for any of the 
28 items that were not a source of support for them. In that cnsei the per-- 
centages who did not report sonie parental contribution rise to "37.3% for. the 
recipients and 43.7% for the non'-ald sampla. Looking just at the frequencies . 
for those who did report some amount of aid we see further differencas* Abou^^^ 
31% of the aid group report contributions of $1 to $600 par academic year. The 
analogous percentage for the non-recipient sample is 22.3%, In allp then, 88,4% 
of the aid sample did not report a parental contributidn or said it was less than 
$600 for the academic year — $200 a quarter. 

At the other end, fully one quarter of the non-raided sample received $1*500 
to $3,000 or more from their parents, while 5.9% of the grant sample so reported. 
Of these, 4.1% were in the $1,000-2,000 range. In this ranged data it is easy 
to see the basis for the differing average ''family support'' dollars per group. 
Considering only those who did report some dollar figure for family support 
(i.e., parental contribution and spouse contribution), we calculated means of 
$726 for the aid sample and $1471 for the others. The former is less than half 
the latter. 

We turn now to those dollar mnounts which come from the students* own em- 
ployment and savings. Table 44 shows, In two different ways, the level of self 
support provided. Row 1 contains a derived per capita support figure. This 
mean includes the "0" responses from students in both groups who gave us no 
specific information on self support • Row 2 contains the means for only those 
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Table 43 

Parental Contribution, by Federal Aid Status 



BEOG/SEOG non-Reclplent 



None #' 78 3g3 

% 4S.1 32.1 



$1-200 # 21 114 

% 12.1 9.6 



•201-400 # 19 73 

X 11.0 • 6.1 



401-600 - # 14 79 

« 8.1 6.6 



601-1000 ' # 10 104 

% 5.8 . 8.7 



1001-1500 ' it ' 2 • 83 

■ « 1.2 7.0 



1501-2000 #5 63 

% 2.9 5.3 



2001-2500 # 1 • 53 

% 0,6 4,4 



2501-3000 # 2 30 

% 1.2 2.5 



over 3000 #0 76 

% 0.0 6.0 



No Response # 21 138 

It . „^ 12.2 ii;6 
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students who did report some dollar amount from their own employTnent and 
savings . 

Table 44 

Means for "Total Money From Employraent and Savinge," by Aid Status 

BEOG/SEOG non-Recipient 

Dollars/Capita Mean $ 821 $1437 N=1240 

S*D, 749 1440 



Dollars /Reciplmt Mean 940 1598 N^llll 

S.D, 729 1431 

As these number show, 80% of the aid group and 82% of those not on Federal aid 
report some amount of money from employment and savings. But the level of support 
provided thereby is much less for aid recipients. We carried out a very tenta- 
tive (and tedious) analysis of the nine coded range items that comprise the 
aggregate employment and savings category. Ths analysis suggests some possible 
sources of the sizeable differences in Table 45 "S means* Non-aid students re-* 
ported more income from school year and suimar employment than did aid re-^ 
cipients* The differences were large. For example, 55% of the non^aid group 
said they worked in the sunmier and earned $955 on average, while the percentage 
of the aided group reporting summer work was 36% and the average amount given 
was $429* About a third of each group said they used funds from personal sav- 
ings but the amount was $360 for recipients and $660 from the others. Finally, 
a little over half of the recipients indicated some kind of school year work 
and the average amount earned therefrom was coded as approximately $400* But 
the slightly less than half of non-recipients who said they worked during school 
coded between $900^-1*000 for the earnings. So now we are left with a different 
set of questional why do BEOG and SEOG recipients have less money available 
to them for employment and savings than do other students? What factors are 
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constraining their ability to contribute more to their own support? Our data 
do not enable us to answer. On the other hand, it suggests that the sorting 
procedure used to determine who will receive grants is working! they are going 
to those students with fewer resources* • 

It appears that. personal resources— family support plus own support-^are 
substantially lower for our sample of aid recipients than for the sample of stu- 
dents not receiving BEOGs or SEOGs. The next logical question is whether and 
how this resource ''deficit" la met by state, federal and/or private aid monies/ 
Table 45 provides information pursuant to that question. Three categories of 
aid are considered—grants, benefits and loans. The several items Included in 
each of these categories have been described earlier. For each category we have 
calculated two measures of support (also described earlier), a per capita dollar 
amount for each group of students and a mean for the actual recipients 1^ each 
group. The former is rather like a "supply of categorical aid dollars'* to a give 
student group or segment^ while the latter tells us more about the actual level 
of support provided. Each measure has its own usefulness* We will proceed 
through Table 45 one categbry at a time, starting with grants* 

Remember that grants included seven items on the SRSi tuition waivers, 
Oregon State Scholarship CoTranission awards ^ Federal grants ^ LEEP grants, in- 
stitutional grants or scholarships, BIA grants, others. A student could tell 
us that he or she received money from one or more of these individual grant items 
by filling in a code for the range within which the dollar amount of the grant 
fell. We subsequently developed sunffliary information on each of the 28 items 
in the overall financial resource section of the SRS. Since ranges, not exact 
dollar amounts, were the item data worked with, it is best to employ the re- 
sults of this ranged data analysis for fairly gen#^al questions. For example, 
we might use it to exmine overall tendenclee rather than refer to exact dollar 
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amounts which might have been derived. However , when it comes to the aggre'- 
gate aid categories of grants, benefits i and loans, exact dollar amounts were 
reported by students on the survey | means and other measurag for these data 
can be used more literally. However, the range and continuous data were compared 
to satisfy our concerns about their internal consistency* (See p* 40-41^ 178-79 for 
further discussion of this "consistency check.") With these caveats in 
mind, we can proceed. 

In our non-=recipient sample^ about one quarter reported receiving some 
amount of'^rant money* For this minority, the actual amount reported from 
grants was about $100 below the $898 average reported by the BEOG/SEOQ group. 
Since the non-recipient sample, as we have defined it, could not have received 
BEOG or SEOG monies, from where do their grant dollars coma? The analysis of 
Individual grant items shows that the largest number of these students who re- 
ported grant monies (about 40%) said they received an average of $700 or so 
from "other" sources (e.g. scholarships from private individuals or groups)* 
And about a third of those who reported some support from grants said the source 
was institutional and the amount received averaged $700-800, The third larg- 
est source was tuition waivers and then Oregon State Scholarship Commission 
awards, but the nmnbers of students in the non-^aid group receiving these were 
small. Since three--f ourths of the non-recipients did not report support from 
grants, the per capita support figure (Row 1, Table 45) is small. All the "O's" 
avaraged in reduced the mean mount to $252, 

Alternatively, the BEOG/SEOG group reported an average dollar award of 
approximately $898 from grants, of which some $580 was attributed to Federal 
grants. In addition to this, some 20% of these students reported award money 
from the Scholarship Conffiilssion (approximately $460, on average) and 14% indl- 
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Table 45 

Means for Various Cacegories of Financial Aid, by Fed. Aid Status 

BEOG/SEOG non-Recipients 



Per Capita Mean 
Support S.D, 
Count 



Per Capita 
Support 



Average 
Recipient 
Support 



Mean 
S.D, 
Count 



Meaft 
S.D. 
Count 



Per Capita 
Support 



Average 
Recipient 
Support 



Mean 
S.D. 
Count 



Mean 
S.D. 
Count 



$ 848 
585 
N=160 



Average Mean 898 
Recipient S.D. 563 
Support Count NalSl' 



382 
844 
N«138 



1507 
1060 
N= 35 



455 
548 
N«143 



749 
524 

N= 87 



$ 252 
529 
N=901 



801 
672 

Na283 



624 
1053 
Na918 



1807 
1035 
N-317 



252 
628 
N^853 



947 
908 
N=227 



Since this figure reports the number of grant rociplents who reported 
receiving some grant dollars, the number ougftt to be 173— the exact number of 
students In our recipient subsample. Howevet , o£, tha 173 people who told ua 
In Question 68 » that they were BEOG or SEOG recipients, 22 did not fill in a 
dollar amount for "total money from grants." (I.e., they either left it blank 
put In a "0," or filled In a 'V".) Ilius we can't include them in this par- 
tlcular calculation of the mean award for recipients. 
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cated that thay had been helped by "Institutional" and "other" awards, these - 
averaging from $600-700 each. The per capita grant dollars for the BEOG/SEOG 
group remains high (Row 1, Table 45), due to the virtual lack of ^eroi aver- 
aged in. It is $848, compared to the non^kld group's $252 per capita figure. 
The picture changes for benefits however. 

Recall that benefits Include monies from the GX Bill, Social Security 
Administration, Welfare, State Vocational Rehabilitation, and "other." Since 
we already know that veterans are underrepresented In. the aid sample, we might 
eKpect this to affect the total dollar amounts to each group from benefits. 
It does. Only 35 of the 173 atudenta in the aid group reported financial 
support from benefltsv About 4M of this small group said their benefits were 
from welfare but for them the dollar amount was relatively high, around $1^800 
per recipient. In contrast, only a handful of the non-aid group reported wel- 
fare benefits and they averaged $950 each. Fewer than 10 of the Federal aid 
recipients reported receiving funds from each of the other benefit sources. 
Thus the per capita benefit figure la only $382 (Row 3, Table 45) for the aid 
group. For the other group the per capita figure Is $624, but it too is much 
lower than the actual benefit level for recipients because so many students did 
not receive benefit dollars. The actual dollar average for recipients in this 
group is $1807 and it apparently comes mostly from the GI Bill. Almost 60% of 
the 317 students who told us they received benefits reported them as veterans' 
benefits. The next largest group of beneficiaries received money from the 
Social Security Administration; they were 30% of those reporting receipt of 
Bomm benefit monies. For those who did receive it, support from benefits was 
relatively high as the means in row 4, Table 45 show. 

Loans present a third picture in this mixed collage of aid resources, 
A larger proportion of oyr aid group were borrowers, but the 50X who were re- 
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ported loans that averaged $749. About 202 of the non-aid group reported tak- 
ing out loans during the 1973-74 school year and the average amount borrowed 
by them was $947. Both of these loan averages fell considerably whan calcu- 
lated on a per capita basis. Here the mean Is $455 for the recipient group and 
$252 for the non-reclplents. National Direct Student Loans were the favored 
leans in each group. But among the non-aid students, Guaranteed State or 
Federally Insured Loans were taken out Just about as often. Alternatively, GSLs 
were reported by only 14% of the BEOG/SEOG group who were borrowers. However, 
for both groups, the dollar amount borrowed under a GSL was between $880-1080, 
on average, while the average amount reported for NDSLs was $630-760. Thus 
the Federal aid recipients were more likely In the position of borrowers but 
they tended to borrow less than did their non-reclplent colleagues. 

Five financial resource categories have been discussed, in turn, above- 
family support, own support, grants, benefits, and loans. If we aggregate 
them we have "total resources." Table 46 presents part of the data we have de- 
veloped on total financial resources for school, for each of the two groups of 
students under study In this part of the report. It is Informative to cast 
this distribution of total resources reported against the earlier percentages 
showing parental contribution and money from student employment and savings 
(Tables 43 and 44). The distribution of student resources which came from 
parental contributions was substantially different in the aid and non-aid groups. 
Remember that 57% of the former group did not report parental financial support 
in any amount, while 31% said such support was from $1 to $600. On the other 
side, one quarter of the non-aid group said they received $1,500-3,000+ from 
their parents during the school year. The disparity between these distributions 
led to a parental support ratio, between the two, of .59 (aid group own support/ 
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TABLE 46 



TciL/i] Studtmt KJnniiclal ResourcGBj by Aid Status 
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41,5 
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11,4 
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52,9 
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6 
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4.0 




Cum % 


100,0 


100,0 
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non-aid own support) . 

Posed against this earlier information, the distributions reported In 
Table 46 are especially notable. About ona-thlrd of the aid group and one- 
fourth of the other group (without Federal aid) report total resources of 
S2,000 or below. Moving to $3,000, 651 of the BEOG/SEOG students and 53% 
of the others have total resources at this level or below. And at $4,000 the 
cumulative percentages are approximately 84% (aid group) and 71% (non-aid 
group). 

The addition of public and private (non-personal) aid resources to the 
Initial financial resources of students and their families has significantly 
closed the "resource gap." So much so, in fact, that the ratio of average 
total resources (aid studcnts/non-ald students) is .82. The group means for 
total resources tell the story at a glance i average reported total resources 
are $2658 and $3235. For the two groups we are studying, grant monies made the 

TABLE 47 

Means for Total Resources, by Fed. Aid Status 
BEOG/SEOG non-Raciplent 



Average Regources 
Per Capita 


Mean 
N - 


$2626 
1360 
167 


$3224 
1939 
1144 




Average Resourcas 


Mean 


2658 


3235 




Par Raciplent 




1337 


1933 






N - 


165 


1140 





Avera ge Resources per Recipient for Aid Group _ 
Average Resources per Recipient for non-Aid Group ' 

critical difference, though the.j5illlngness of BEOG/SEOG students to 
borrow money for school helped close the gap too. The distribution of benefits . 
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as we saw, tended to add to the initial resource differences between the groups, 
GI Bill and, to a lesser eKtent, Social Security Administration benefits were 
Important factors in the benefits distributions. 

Some words of caution are in order here* When we talk about total resources 
available for school ^ we must remember that these resourcee are dependent upon 
the cost of the school attended . Students attending private schools will re- 
port more total resources in part because more resources' must be marshalled to 
meet costs. To the extent that BEOO/SEOG recipients attend lower cost schools, 
their total resources will be lower* This does not, by itself, mean that their 
potential resources are lower. However, we do have some evidence * both direct 
and indirect j that they are* R^ember that the parental Income average for 
aid recipients was $8907 while that for non-recipients was $17»143, (See Tables 
40 and 41*) The BEOG/SEOG group also received fewer nori-walfare benefits* (See Table 
45.) When asked about their reliance on aid, recipients were likely to tell 
us that their school attendance decision was very sensitive to the availability 
of these dollars* Thus it seems reasonable to maintain that there is a 
resource gap for BEOG/SEOG recipients, which these particular aid dollars help 
to close. 

Do total resources I as reported , defray total cost? One further set of 
data will help us figure this out* Table 48 reports several categories of cost* 
including total cost, for the aid and non-aid groups* The reported costs in 

12 . _ 

An additional problem of interpretation remains. The cost categories 
on the SRS Survey are specified in such a way that they are more likely to 
effectively capture the costs of a younger, single student. Many costs of 
older, particularly married, students do not fit neatly into the five listed 
categories and thus may be left outt;- This means that the total costs of the 
younger, single recipient population may be more accurately raflected In our 
data than those of the non-recipient group. This, In turn, directly affects 
our resource/cost calculations. 
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each group are close* They are closer In magnitude than are reported total 
resources for the two groups and much closer than we had expected. The non- 
aid students In our sample overreallge their resource needs i Resour ce 

' - Total Costs 



TABLE 48 



Means for 


Student 


Reported School Costs, 


by Fed, Aid Status 






BEOG/SEOG 


Non-Recipient 


Tuition a Fees 


Mean 


$ 824 


$ 842 






628 


742 




Count 


171 


1190 


Maintenance 


Mean 


1570 


1677 


Budget 




797 


912 




Count 


146 


954 


Total School 


Mean 


2561 


. 2687 


Cost 


S.D. 


946 


1213 




Count 


146 


956 



For the BEOG/SEOG students the ratio Is 1*03 (or 103%), By 'definition, any 
student who was still around to fill out our questionnaire in May 1974 had man- 
aged to come up with the resources necessary to meet school expenses. There- 
forej unless the student reported financial data was quite Inaccurate, we did 
not expect total resources/total costs to be less than 1,00, The 1.03 figure 
for the aid group, however^ indicates how close to the financial edge they 
are. One last set of tables provide subjective information to confirm this 
judgment based on objective data. 

Students were asked ^ "What effect did college costs have on your choice 
of an Institution?" (SRS, question #75). They had three possible answers^ 

1) none J I was able to afford to pay the cost at all the schools I applied to; 

2) some, 1 had to eliminate more eKpenelve schools from conslderatloni 
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3) considerable J I chose one of the least espenslve schools to which I was 
acceptfed. Their responses are shown below In sununary form. 



TABLE 49 f 

Effect of College Costs on Choice of Institution, 
by Federal Aid Status 



BEOG/SEOG non-Recipient 



None 


// 


33 


379 




% 


21.0 


33.0 


Some 


# 


70 


507 




% 


44.9 


44.0 


Considerable 


it 


S3 


260 




% 


34.0 


23.0 


Column 


it 


156 


1146 


Totals 


% 


12,7 


87.3 



It would be interesting to have these responses tabulated also by school seg- 
ment of the respondent. It may be that the 33 aid recipients who reported 
that school costs did not affect their choice of institution only applied to 
schools In the coiranunlty college segment. In any event, roughly one fifth of 
the aid group said costs had no effect while a third or so said the effect 
was considerable. The frequencies for these two answers are approxlinately 
reversed for the non-aid group. 

Related to the Importance of costs on school choice is the availability 
of financial aid. We asked students, "What effect did financial aid have on 
your selection of this college?" The possible responses were fouri 1) none^ 
I did not need financial aid to attend this school- 2) none, I did not need 
financial aid to attend this school, but would have attended a more expensive 
school if aid had been available • 3) I received financial aid, but would have 
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attended this college without It; 4) 1 would not have attended this college 
without financial aid. Table 50 displays the responses* 

Here we see more clearly the direct effect of aid on the choice between 
schools* Only 6.4% of the aid group said they did not need financial aid 
to attend their present school, while over 50% of the non-aid group gald the 
saine. ApproKlmately 27% of the aided students, and 14% of the others, said 
they did receive aid but would have attended their present school without it. 
But fully 62% of the aid group said they would not have attended the college 
they're at without financial aid. This was reported by 21% of the non-aid 
saraple. Without aid, would these students have gone to another school, or 
dropped out, or what? They were asked this question also, and now we're really 
inquiring more about the decision whether to go to school at all. SRS quea- 
tlons #53 and #54, were addressed to financial aid recipients only. This means 



TABLE 5Q 

The Effect of Financial Aid on Choice of Present School, by Aid Statu; 

BEOG/SEOG non-Recipient 



None J didn't need it to 


// 


11 


615 


attend 


% 


6.4 


51.6 


Nona , but would have 


# 


1 


116 


chosen more expensive 


% 


0.6 


9.7 


school 








Received aid, but would 


# 


46 


167 


have gone here with- 


% 


26.6 


14.0 


out it 






Would not have gone 


# 


107 


247 


here without aid 


% 


61.8 


20.7 ■ 


No Response 


// 


8 


47 




% 


4.6 


3.9 


Column Totals 


it 


173 


1192 






12.7 


87.3 
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that virtually all of the BEOG/SEOG recipients answered them and so did some 
of the "non-aid" group—that is, those students who, according to our deflnl« 
tions In this section, did not receive a BEOG or an SEOG but a number of whom 
did receive other types of financial aid, as we saw earlier. Because this 
second group Is mixed, with some students receiving aid and some not, we have 
looked only at the responses from the BEOG/SlOG group to these two SRS questions. 

Question //53 asked, "Without financial aid, what alternative method would 
you have primarily utilized to meat your school eKpenses?" The ten alternative 
methods from which they could choose are listed below, along with the percentage 
of BEOG/SEOG recipients who selected each* 

5% 1) additional assistance from parents 

5% 2) additional school year employment 

3.6Z 3) additional suraier employment 

14Z 4) some combination of 1, 2, 3, and 5 

10.2% 5) loans 

8,8% 6) attend a lower cost institution 

0*7% 7) alter my spending patterns and/or standard of living 

19,0% 8) live at' home 

33.6% 9) postpone attendance until financially able 
26*0% 10) not attend school. ^ 

A small minority of these students were willing to utillae alternative 
peraonal resources still further in the absence of financial aid. That is, 
alternatives 1 through 4 above—more help from parents or additional work- 
were mentioned only 3% to 5% of the time. Some of the responses had to do 
with cutting school attendance costs and these were more likely chosen, 
e.g. attending a cheaper school, altering spending patterns, or living at home* 
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Over 10% were willing to take out loans (or roore loans)* But by far, the ma- 
jority said thay would elthiir postpone attendance (33,6%) or not attend school 
at all (26%), accounting for 60% of the responses altogather! As we saw 
earlier i financial aid makes up an Important part of their resources— resources 
which* on average. Just barely covered total school costs. These BEOG/SEOG 
students are on the financial borderline: a change In their aid pushes them 
over It* Likewise, these students should evidence n relotlveJy high price 
elasticity of demand for education. 

Finally, we analyEed the aid group*s responses to this question, "If 
you had not attended this college without the offer of financial aid or academic 
scholarship, where would you most likely have attended?" We have collapsed 
the original nine alternative responses into five (see question #54 on the sur- 
vey in Appendix B). These are examined in Table 51 by present segment of school 
attendance for the respondent* 

TABLE 51 

Alternative School of Attendance, Without Aid at Present Schoo] 
(PercentaRea of Responses for BEOG/SEOG Recipients, 
by Present Segment of Attendance) 



Alternative School 




Community 
College 


State 
System 


Private 


Two year public school 


% 


18 


28 


39 


Four year public school 


% 


16 


20 


29 


Four year private school 


% 


0 


4 


3.4 


Proprietary school 


% 


0 


0 


1.7 


Not attend school 


% 


66 


48 


27 



As Table 51 shows there are major differences among Federal aid recipients 
on the question of alternative school choice, if respondents are grouped by 

163 



their segment of present school attendance* Seventy-two percent of all our 
recipient group at private schools said they would attend some alternative 
school If not offered aid where they are now attending Cl.e,^ a private school) 
Biit their alternatives were, firsts a comnunlty college | second, a four year 1 
public schooli and, only oncein a long whiles another private school* Twenty^ 
seven percent said they wouldn't attend school at all. Nearly half the state 
system and two-thirds of the community college attendees among the recipients 
said they would not attend either in the absence of aid at their 'present 
school. But for those that though they would , a connnunlty college was* again, 
their first alternative and a state systein school their second, ^ ^ . 

For these BEOG/SEOG recipients, thenj a desire to go to a particular 
school or any school at all seems easily reversed by a change in financial 
aid availability. One intei^iting conjecture, out of this last section of 
tables, is that changes in the cost of schooling in either of the four year 
segments, ceteris paribus , mlghft quickly move certain groups of students into 
the comnunity colleges* Likewise, changes in the availability of aid in these 
segments, ceteris paribus , would clearly have this effect also, from what 
students have themselves told us« 

We are not partisans of one leaning or another on Issues of school 
financing, and the point here is not to build a case for one course of action 
or program over another* Given the total resources reported by the students 
in our non-BEOG/SEOG sample (with a reiource/cost ratio of 1.2) It is possible 
that a lower level of grants j benefits, and/or loans could be offered with 
relatively little Impact on school choices* Remember that over half of our 
non-aid sample said they didn't need aid to attend their present schools and 
another 14% said they had received aid but would have gone to their present 
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school even wlthouL it* These students are telling us that their school 
choices are hot very aid sensitive. 

It is not sOp however, with the Federal aid recipient group. And perhaps 
that is the most important policy point of this section. The BEOG/SEOG monies 
are going to students In Oregon who report a highly sensitive cost/benefit 
situation i even with the Federal aid* Without ^it^ most of them say they would 
not be in school at all* » 

B. The College Attendants Choice 

The many tables, descriptions and conjectures of the previous section 
have presented a good deal of Information about students in Oregon's Instltu^' 
tions of higher education* The focus is on students' because we wish to under'- 
stand the demand side uf the educational market. Economists suggest that the 
demand for a particular commodity or service (for examplei education) is a 
function of its price ^ the price of other goods (which may be substitutes for 
or complements to it) ^ consumers' incomes (or financial resources), their 
tastes and/or values, and their expectations about the future* It simplifies 
things enormously to assume that all but the first of these theoretically im- 
portant factors may be held constant in the "short run*" Then, an analysis 
of demand for or supply of some good may proceed in two dimensional spacer 
dealing only with changing prices for the good in question and the differing 
quantity demanded or supplied in response to the changes * However, we know 
that in the real world, the workings of which we seek to under.stand and predict, 
human decisions result from processes and are usually affected by a multiplicity 
of factore. Ideally our analyses, then, are also compleK and our techniques 
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flexible and robust* ■ > ■.■^'^ 

These next two sections of the report (B and C) ^ove to multivariate ^^^^^^^^^^^^^ 
analysis of our various sets of data on Oregon studantB"high school and pas t- 
sacondary. Hopefully, a foundation for inapectlng and evaluating the results 
of these analyses has been laid in the previous section. There, eKt ens Iva 
information was preaented on factors thought to Influence demahd-f-"prices'Hdf '^^ 
school and related costs, parental and student Incomes and financial resources, 
various dfflnographlc characteristics, present motives for attendance, future 
aspirations, reactions to alternative resource situations, and other things. 
Now combinations of these variables will be employed as we further investigate 
and describe demand for education In Oregon* ^ 

In this part we explore the decision whether or not to attend college . 
Two techniques, regression and non-metric discriminant ! analysis, are utlllMd 
in looking at the factors which affect this attendance decision. 

1. Regression Analysis ^ 

The decision whether or not to pursue higher education Is assumed In 
this study to be the end result of rational evaluation and comparison of the 
costs and benefits of enrollment versus alternative activities. Ordinary 
least squaMs regression (OLS) was applied to time series data in order, to In- 
vestigate how changes In these costs and benefits have Influenced the demand 
for enrollment in Oregon Institutions of higher education over the past fifteen 
years. 

In order to assure that the results of the OLS procedure are not clouded 
by an Identification problem, it is necessary to assiane that a supply con- 
straint did not eKlst during the study period. Examination of data on appli- 
cations and denials of admission to the Oregon State System of Higher Education 
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Indicates that a very small percentage of freshman applications by Oregon 

residents have been denied, even during the period (1972-1974) when under- 

13 

graduate enrollment ceilings were in effect*" 'Further, individuals who 
have been Involved with admissions decisions ati private schools In the state 
have indicated to us that many of these institutions essentially have *'Dpen- 

enrollment" policies although this is not typically publiciEed."^ Oregon / 

- - . " ] ' ' ■ ■ . - 'o ■ ■ 
conmiunlty colleges, however, explicitly follow an "open door enrollment" 

i ■ ' . ■ : •- 

policy* It therefore seems supportable to assume that during the period under 

consideration, any Oregon high school graduate who could afford enrollment cost 

■ . ■ 1 ■ • ' ■ ■ ■ ■ 

could have enrolled in an institution of higher education In Oregon."^ A 

problem may still exist / however* Although the supply assumption appears 
justified, there has been a substantial Increase in eoimnunlty coileges during 
the period in question. If this Is viewed as merely a lowering in price 
of higher education, then no difficulty results. If, however, this growth is 
perceived as a structural change, then interpretation of the results becomes 
less clear. ^ 

Demand for higher education is Investigated here first in terms of 
freshman enrollment. We postulate that the decisions of freshmen can be ex- 
pected to be more sensitive to changes in relative costs and benefits than 

At least until the present, these ceilings were Intended to facilitate 
planning rather than to ration places to resident students. In virtually all 
cases, special enrollment statui could be obtained even though grade point 
and test score minlmums for entrance were not met. 

14 

In looking at the private segment separately^ the assumption of perfect- 
ly elastic supply is more tenuous than In the total or otht^r segmental equatians, 
15 

We are unable to take account of individuals who may have felt that a 
supply constraint did exist, were discouraged and did not apply for admission, 
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than are total enrollments. In other words, demand elaatlcltlei*'mlght be ex- 

pected to decrease with the amount of time which had already been devoted to- 

16' ■ ~' * " " 

ward obtaining a degree* ^ For Instance, In the extreme^^ase » the price 

elasticity of a third term senior la likely leaa than that of . a first term ' 

freshman. ^Further ^ analysis of total enrollment might be hampered by changes 

in the additional factors that Influence the "survival'- rates of college 

students p ' As a result ^ we first utilige freshman enrollment as the dependent 

variable in the time series analysis. In an alternative formulations later in 

this sections we use total enrollment as the dependent variable,. %f our reason- 

ing is correct, we should expicfc the elaaticitlea resulting from that equation 

to be lower than those developed below In the e^ptlon for freshman enrollment* 

. The concept of demand elasticity la an important* one in economics. It 
la employed primarily as an indicator of how total revenue changes when a change 
In the price of some conraiodlty prompts a change in the quantity demanded of that 
conmodity. More generally,* the formula for elasticity is 

g s % change In the dependent variable ^ 
% change in ttfe independent variable 

where a value less than 1 is defined as Inelastic^ and over 1 as elastic. It 
will serve our purposes adequately If the reader thinks of elasticity as "respon- 
siveness." This responsiveness will vary by commodity. Thus we might think of 
quantity demanded of some good as the dependent variable in the above equations 
and its price as the Independent variable. A change in the price of cigarettes 
or salt will not likely result in a substantial change in the quantity demanded 
of these items-*-the elasticity s or responsiveness of demand is small In these 
cases. But consumers will reacts be* responsive tOp a change In the price of 
beef or new American cars. How elastic thp d^iand is for any particular commoditys 
say educations is dependent upon many factors and is capable of measurementp Our 
work parallels that of other studies In showing a relatively Inelastic (unre-* 
sponsive) demand for education. That Is to say dft we exaniiie, the percentage 
changes in school enrollments and in levels of tuitions and if we make the as-* 
sumption that other factors Influencing enrollment decisions are constant for 
the moments then we find a relatively smaller change In enrollment than in tui- 
tion. This holds out the possibility that , schools might increase their total 
revenue by raising their tuitions. 




^W''' ■ • eq t i on 5,1, 



formal statament of the postulated demandVrelationshlp Is given In 



. ' where j " 

^■ ■. .-. "■■■■V- ■ 7 . " ■ . •■■^■■■■■•■■y 

—fall term freshman enrollment in an institution of higher 
education in year t 

" average annual real tuition in year; t/ weighted by lha 
tutlonal enrollments 

Y^^^^ — mean real per capita personal income in year t 
~ annual rate of unemployment in Oregon i t 

the number (in thousands) of 18-21 year olds in the Armed 
Fprcea in year t , 

~ an Investment proxy calculated as the difference in mean 
annual lifetime earnings of high. school and college gradu- 
ates, express in real terms for year t ^ . 

— average real hourly wages of Oregon prbduction workera in 
, " year t ' 



HSG^ "^"^ total number of Oregon high school graduates as a. proxy 
for eligible populatloni If i - 1, graduating seniors. in 
year t; if 1 ^ 
in year t - 1 



year t; If 1^ » graduating seniors In year t plus those 



We can state the expected relationship between demand for enrollment and each 
of these eight explanatory variables, in turn, 

A downward sloping demand curve for higher education requires that the 
quantity of education demanded will de_c,rease If tuitions are increased— that 

the sign of the coefficient of the price variable (P) will be negative. A 

( 

The two year pooling of seniors is an appropriate proxy for ellRlble 
population when the estimates In point Include community college enrollmenfi^. ' 

5f r/^^ 'fH'';"' undergraduate class unit for community coUegaa 
.is lower^.dlvislon.colleglate"-a composite of freshmen and sophomores. As 
noted earlier, community colleges do not dlff erantiate between freshman and 
sophomores in their enrollment reporting. 
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change in W, average real hourly wages of Oregon production workers, ±e also 
expected to Influence freslman enrollments Inversely. This relationship will 
hold only Insofar as production or manufacturing work provides a meaningful 
alternative to further education for graduating high school seniors. Thus It 
is aasumed that the real wage rate in this sector operates as an opportunity 
cost to education and its Increase negatively affects enrollments* The remain^^^^v^ 
ing explanatory variables are expected to bear positively nn"enrollment™in- 
coma^ (Y) I as a measure of ability to finance educational costs; unemployment^ 
(U), as a proxy for the availability of alternativesi age composition of the 
military, (D), as a proxy for the deferment motive given changing draft prea-^ 
suras; lifetime earnings differencesi (I) p as a measure of an investment motive 
in enrollment deinand| and (HSG^) as the relevant eligible enrollment pool. 

As if often the case with time series data ^ significant colllnearity among 
the explanatory variables made it Impossible to simultaneously Include all of 
thepe theoretically important and potentially significant factors. The most 
satisfactory freshman enrollment demahd equation, estimated in log linear form 
on 15 observations, la shown as equation 5.2. \ The coefficients of all varl- 
ablas included have the sign that Is predicted in our discussion above and are 
significant at (at least) the 5% level. The interpretation of the price and 
income variables, P and Y, is quite straightforward. As the price of school- 
ing (l,ep tuition and fees) Increases, there is a corresponding decline in en- 
rollments, all other things being equal . And, with this same disclaimer hold-^ " 

18 ' 

Perusal of the residuals Indicates that the assumption of homoskedastlclty 

Is justified. 

The problem of colllnearity among the explanatory variables is an espe- 
cially persistent and vexing one in time series analyses which employ economic 
variables. Because the presence of colllnearity affects our results and cannot 
be satisfactorily eKClsed, we have devoted an appendix to discussion of it, 
(See Appendix 0.) 
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Ing, an increase In personal income enables and occasions an Increase in 
school enrollinents* It is fundamental to a demand analysis that the coefficients 
on price and; income turn out in this way. Let us proceed to some of the other 
variables, 

(5.2) In E ^ - 14.4489 - .6586 In F + 1.8822 In Y + 
C«8,90)** (-3,77)** (8,76)** 

.3306 In U + ,1485 In D + 1,0758 In HSG^ 
(4.40)** (2,43)* (6,79)** " 

9 degrees of freedom - .9948 ' 

R 

D-W ^ 2,45 

t^statistics in parentheses . ' 

** ^ significant at the 1% aevel 
* ^significant at the 5% level 

The unemployment rate, U, is a proxy for the availability of attractive al- 
ternative activities, ThuSs as unemployment increases and work alternatives 
become more limited, college enrollment becomes the best option available to 
more individuals. The draft variable , D, is uged to estimate the net effect 
on enrollment of the military build-up which occurred in the mld-1960's. 
Here we postulatad that the deferment benefits of college attendance out- 
weighed the reduction in eligible population due to Involuntary Induction. 
The positive coefficient of this variable supports that hypothesis* 

Since the equation is log linear in form^ the coefficients are directly 
Interpretable as enrollment elasticities. We can compare them with the elas- ^ 
ticitles developed In the work of others. Despite several differences In the 
studies, the price and Income elasticities (-.6586 and 1.8822^ respectively), 
found here are reasonably close to those found by Campbell and Slegel (-.4404 
and 1,2036) In their national time series analysis . The coefficients reported 
here are larger (in absolute value) in both cases. This may reflect the ex- y 
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pected higher sensitivity of freshman enrollment, the dependent variable in 
this equation. Recall that Campbell and Siegel studied total enrollment. We 
will compare our total enrollment equation with theiri later in this section. 

Further, lower elasticity is to be expected in a national analysis since 
there are fewer substitutes available than in a more limited area* The Oregon 
student observed in this study' has the option of attending an out-of-state 
Institution. The presence of this alternative should thus serve to increase 
his or her price elasticity, , ■ 

Enrollment sensitivity with respect to changes In the sl^e of the armed 
forces was estimated at -.2568 by Galper and Dunn* The estlfflate of draft 

2 

pressure obtained here is of the opposite sign and significant at the 5% level. 
These conflicting results are likely attributable to differences in study 
design, variable definition, and particularly to differences In thfe time 
period under investigation* Galper and Dunn's estiTnates are based on college ^ ' 
enrollments between 1925 and 1964, a period which Includes the World War II 
years. This study, in contrast ^ covers the Vietnam era of military build up 
and domestic discontent— a period in which the size of the mllltafy (and thus 
draft pressures) might well be expected to play an opposite role to that ob-- 
served during World War II and perhaps during the Korean War. We favor our 
conjecture that there were strong "avoid draft" motives for post-secondary 
enrollments during the period we are examining. It is gratifying that the 
positive and significant sign on the draft coefficient lends support to our 
a priori hypothesis. 

The significance level of Galper and Dunn's coefficient is not reported 
in their paper, nor is it easily calculated from their reported results due 
Co their use of a distributed lag structure, 
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Although the sign of the unemploymant variable Is positive as hypothesiiedp 
an argument can be made that insofar as the unemployment rate reflects a nega- 
tive impact on ability to pay, it might be expected to negatively influence en- 
rollments , However s it appears that on balance over the time period In ques- 
tion* this reduction in ability to pay is outweighed by the absence of attrac- 
tive alternatives as suggested above* This may be due to the offsetting Influ- 
ence of savings i unemployment benefits and financial aid on income lost due to 
unemployments It is possible that in a period of extended high unemployment 
the earnings component of the unemployment rate might swamp the scarcity of 
work alternatives effect * yielding a negative influence on enrollment demand. 

Similar log linear equations were estimated for the three Institutional 

segments: conmjunlty colleges (2-year public) | Oregon State System of Higher 

Education (4-year public) | and independent colleges (4-year private). These 

results are presented in Table 52. Multicolllnearity j while present in the 

total equation (5*2)4 is a much more serious^ problem In the segmental equa- 
21 

tlons. Although nil of the coefflclenta retain the approprfnce signs » somu 
of the variables no longer have significant t-statlstics. Since Interpretntlon 
is hazardous when estimation is troubled by collinearity, only a general com- 
parison of these equations will be presented herep 

Community college enrollments appear to be more sensitive to changes in the 
eKplanatory variables than those of either public or private four-year schools* 

Own price elasticity is lowest for the private schools and highest for coranun- 
22 ' — „ 

Because of this difficulty, care should be exercised In the interpreta- 
tion of the coefficients* For eKamplej in the community college equatlonp the 
coefficient of Income (5.51) appears quite high. This Is because income Is 
positively correlated with time and thus the Income coefficient la picking up 
the growth of the coTOnunlty college system. Including a time trend In the 
equation lowered the coefficient of Income to 1,5944, but increased substantially 
the amount of multlcollincarity pregent, 
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TABLE 52 



Regresilon Raaultsi Institutienil Sipent Iquations 



In Friihian : • 

inrollient, Conitant In P, In Y In U In D ' In HSG, m' f 

Sgpent j ^ ~ 



Comunity -74.4605 -.8667 5.5154 .3063 .6455 3.4947 ^ 2.64 .9957 

Colleges (-7.20)** (-1.19) (7,57)** (1.44) (3,37)** (7.09)** 



H ■ 

4^Year Public , -3.1762 -.0723 .7222 .1984 ■ ,0831 .6139 2.30 .8363 
Schools, , (-2.12)* (-0.63) (1.53) (1.11) (0.64) (1.93)* 



4-Yiar Private -0,5136 -.0296 .3862 .1127 .0802 .4795 2,16 ,8851 
Schools (-0.14) (-0.06) (0.64) (0.92) (0.69) (2.18)* 



Each iquition is astimatid on 15 obsirvations (1960-1974), yiilding S digrifls of freidoni,' 

E-statiatics in parinthises ** - significant at 11 livil 

* ^ siinificant at 51 level 

-2 . 

R = eoifficients of diterffllnatlon adjusted for de|ms, of f^^^ 
D*W = Durbln Wation statistic 



Ity colleges. It seems reasonable that community college enrolleas would be 
particularly sensitive to economic variables, given that their Income in suh- - 
/stantially less than that of students In the other two segments, The pres- 
ence of alternatives also appears to have a relatively greater effect on po- 
tential community college enrolleas. This is especially evident in the rela- 
tively large coefficient of the draft variable* This could also be the result 
of the enrollment policies of conmiunity colleges which ensure ease of entrance 
to high school graduates who might otherwise not have attended college. 

We undertook an extension of our time series analysis to include state ^ 
and Federal financial aid* There are a number of compelling reasons for doing 
so. First, it is clear from the analysis of SRS data that the availability of 
financial aid has an impact on school attendance decisions* It affects enter- 
ing and continuing students, renders some schools more and others less feasible 
as alternatives, enables or constrains future attendance, and impacts differ- 
ently on differing groups of students. Clearly we omit financial aid from our 
analysis at the risk of excluding a factor that may have been as important 
over time for some students as are price and income. 

Second, we felt that the 1960-74 period under study was a particularly 
significant one for financial aid programs. In 1960^ the only Federal educa- 
tional aid monies available were NDEA loans and some funds to Institutions for 
their own loan programs. The total amount of Federal financial aid which came 
to Oregon students and post-secondary institutions in this year was $393,200. 

By 1974 many additional programs had appeared to boost these -total Federal 
22 — .^^ _____ 

Based on 1974 Student Resource Survey sample data, the mean parental in- 
come of community college students was $13,399| state system students was 
$16,363* and private (non-sectarian) students was $18,274, 
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._ dollarii to $1S,200»400=- Federally Tnsured Student Loana, College Work Study, 
Supplemental Educational Opportunity Grants, Basic Iducational Opportunity 
Grants and Student State Incentive Grants, Financial 4ld to students from 

the state of Oregon has also grown dramatically during this period. Our hope 

...... = , ^ V- . :-- . 

was to combine these two sources of aid ^ state and Federal, and capture in 
our analysis the effect of t^^ls volatile economic variable. 

Third j we have seen no studies of demand for education which iriclude fi- 
nancial aid as one of the explanatory variables. Most researchers not© its 
patential significance for attendance decisions^ but are* apparent ly ^ . unable 
t:;c give it eKpliclt consideration. Thus we hoped that our work could initiate 
empirical discussion of this previously, neglected factor. The neglect of aid 
as a variable in at least time series analyses has likely been necessitated by 
the lack of data. It was extremely difficult to collect and organlEe informa- 
tion on state and Federal financial aid. Virtually inaccessible to us were 
data on private aid to students and Institutions, This is an important compo-- 
nent in the overaUald picture and we regret its omission in the analysis below 

The U.S* Office of Education provided us with information on Federal fi- 
nancial aid to Oregon education for the 15 year period of our time series analy 
sis. However, these data were not available by institutional segment. On the 
other handj acceptable data on State aid, by segment* was developed for us 
by the State Scholarship Coranisslon, We were forced to aggregate It in order 
to combine it with the Federal data. 

The demand equation which Includes financial aid was estimated in log 
linear form, on fifteen observations, for total * Fall term, undergraduate 
headcount enrollment in all three segments. As before, the first five eKplana- 
tory or independent variables are average annual tuition (P) | Oregon per capita 
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personal income, (Y); annual unemployment in Oregon, (U) ; the number of 18^21 
year olds in the Armed Forces, (D) ; .and eligible high school population, ex- 
panded to a five year pool of students to be consistent with the broadened 
scope of the dependent variable, (HSG^). The sixth independent variable, (A), 
pools State and Federal financ-f.al aid to reflect total public aid dollars avails 
able to students during this period (i.e. j^ranHs, benefits and loans). Tt 
should be interesting to see how the elasticities In this total enrollment: oqun-' 
tlon differ from those just examined for the freshman enrollments. We show it 
below as Equation 5.3. 

(5.3) In E = -11.1914 - .3717 In P + 1.2049 In Y 
(-2.03)** (-0.99) (1.02) 

+ .2655 In U + .1106 In D + 1.1264 In HSGc 
(1.30) (0,77) (1.71)* 

+ .1572 In A 
(2.05)** 

2 

8 degrees of freedom — = .9916 

R 

D-W =1.97 

t-statistics in parentheses 

** = significant at 5% level 
* = significant at 10% level 

Let us begin with a general inspection of the direction and magnitude of 
the coefficients. FirsL, all of the coefficients retain their predicted slgn^ 
making the results of this equation for total enrollment generally consistent 
with equation 5.2, which estimates freshman enrollment. Our new variable, fi- 
nancial aid, has the expected positive sign and turns out to be the most signifi- 
cant variable in this formulation. This variable performs surprisingly well 
given the problem here again with multicollinearity , which does depress the 
t-values for price, income and aid. 
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Onca again, tha logarithmic form of the equation produces coefficients 
which are directly Interpretable as elasticities. If we compare them, indi- 
vidually, w^th the coefficients in equation 5.2, we find the^ are quite close 
but have in every case decreased in size. This bears out our a priori reason- 
ing that total enrollment demand, representing the attendance decision of 
freshman through senior undergraduates^ would be less sensitive to changes in 
the various factors thought to influence attendance than would freshman enroll- 
ment demand, taken alone. Thus the price elasticity of freshman enrollment is 
-,6586 while for total enrollment it falls to^.3717. In both cases, the coef- 
ficient is less than one, telling us that both total and freshman enrollment is 
relatively inelaBtlc—relatlvely unresponalve to changes in tuition. Alterna- 
tively, the Income coefficients in equations 5.2 and 5*3 are close in magnltudei 
positive and elastic— 1,8822 and 1.2049, respectively. As in equation 5,2, 
the only other coefficient in 5,3 that is also elastic is that for the pool of 
eligible atudents—HSG^, , 

The income and price coefficients in our total enrollment equation are 
very close to those of Campbell and Selgel, Recall that they found price and 
income elasticities of -,4404 and 1,2036, respectively, in their national time 
series analysis. Our price elasticity for total enrollment Is -.3717 and the 
Income elasticity la 1,2049, The closeness is the more surprising given the 
differences between their study and ours. They estimated demand for education 
over a 45 year period, using only nine observations, and did not Include two 
year schools. 

If great caution Is used, the elasticities can be translated Into more 
literal terms, rendering their policy Implications more axpllclt. For example, 
the coefficient on price in aquation 5.3 tells us that If the average (weighted) 
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tuition level .was raised by lOZj enrollTOe'nts would drop approxlinateiy 3,7%i 
ceteris paribus. Herein lies the great cautlon—ceteris paribus, or, all else 
unchanged. For we must assume that during this period of changing tuition end 
the adjustments to it, all of the other factors influencing attendance (such as 
Income) rem^n constant. If one or more of them change too, then we cannot 
really separate out the effocts on enrollTnents , And, wlrliout the ceteris 
pnrlhua assumption, the concept of elasticity is no longer meaningful as a clear 
measure of the (isolated) effect on one (dependent) variable of another (inde- 
pendent) variable. Elasticities are Important but tricky things. 

The coefficient on financial aid (*1572) Is rather small and inelastic. 
This means that total enrollment decisions are relatively insensitive to 
change, in aid monies* This result is reasonable. While aid may loom large In 
the attendance decisions of particular groups of students * many are ineligible 
to receive it. Hence we would not expect aid to have a large coefficient In 
a total enrollment equation. Translated into policy terms^ the coefficient means 
that if total state and Federal aid dollars to Oregon were to Increase by 10% , 
enrollments would increase by 1.6%. However, the results would likely be quite 
different If we were looking only at the enrollment decisions of those students 
with parenta] incomes below $10,000. In the crosstabs of the last section, stu-- 
dents from relatively low income families reported a high attendance sensitivity 
to financial aid, Still, the statistical significance of the aid cQefflclent 
in equation 5.3 tells us that this particular financial resource has been an 
Important factor in enrollment variation over time. 

We are pleased with the results obtained when financial aid is included in 
the time series analysis. While we lose some significance in the coefficients 
of the other variables, the results are still consonant with our earlier equa- 
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tions and with our theoretical eKpectatlons * 

In sunmiary, the time series analysis supports the hypothesis that enroll- 
mant demand Is influenced by both financial variables and altar native oppor- 
tunities. The results give additional evidence to the belief that enrollment 
demand tends to ha price inelastic and income elastic* The segmental equations, 
furthermore. Indicate striking differences in the sansltivlty of demand among 
types of schools. While the final total enrollmant equation supports our con- 
viction that financial aid has been an Important factor, historically, in 
attendance decisloiBand should be included in the future research efforts of 
others* 

2* Non-metric Discriminant Analysis of the Enrollment Decision 

The post^secondary plans of high school seniors are the basis for a further 
look at the enrollment decision. Here, the non-metric discriminant technique is 
applied to survey responses from a large number of 1975 Oregon high school 
seniors. in order to investigate the differences in profiles of individuals plan- 
ning to attend an institution of higher education versus those choosing a non- 
school alternative* By examining profile differences, it was hoped that further 
factors influencing the decision whether or not to attend school would become 
apparent* 

The variables in the non-metric model selected for presentation here describe 
each individual's high school grade point average, his or her parents* occupa- 
tions and education levels > type of high school program, high school slEe and 
loeatlon. These variables were thought to reflect secondary school and co^un- 
ity environment as well as socio-economic class. The sample chosen contains re- 
sponses of 4,000 students planning to attend college and 4,000 planning not to 
enroll. 
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Based on the differences In responses of these two classes of indlvldualaj 
the non-metric model Including the eight variables listed above was able to correct 
ly predict over 70% of the enrollment decisions made by these 8^000 students. 
Table 53 suBOTarizes the percentages of correct and Incorrect claasif leatlons 
made by the model. The diagonal elements of this "confusion matrlK"' indicate 
the percentages of deciaionB correctly predicted — 67*6% of those planning to en- 
roll were predicted as having such plane, while 79% of those planning not to 
enroll were correctly predicted to have "no-go" intentions* 

TABLE 53 

Confusion Watrixi Schooling vs. Non-schooling Choice 

(Percentagei) 



Actual 




Clasalfled As 


Choice 


Go 


No-Go 


Go 


67,6 


- . 32.4 , 


No-Go 


21.0 


79,0 


X2 ^ 1732** 



**signlf leant at ,001 level 



The of f^diagonal elements reflect percentages of incorrect prediction (or con-= 
fusion). 32.4% of those planning to enroll were incorrectly predicted to make 
a non-enrollment choice. However, only 21% of those planning not to go were 
predicted as intending to enroll. As can be seens the model does a better job 
of detemining those who will not choose to pursue higher education than It 
does in detecting those who will attend- A chi^square test can be used to eval- 
uate the overall effectiveness of the model in classifying the data set as com- 
pared with chance classification. The results of this test (also shown in 
Table 53) indicate that the probability -of obtaining such accurate prediction 
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by chance Is extremely small. Stated differently, the variables Included In the 
model contribute aignlf Icantly to the prediction of enrollment plans. We will 
now examine the variables Individually, in more detail. Although all eight factors 
enter into the prediction calculations simultaneously, these variables will be 
presented in separate tables for/ ease of exposition. 

Table 54 glvee the probabilities associated with various high school grade 
point levels* Interpretation, of this table is straightforward. The posterior 
probability of attonding college increases monotonically with high school grades* 



TABLE 54 

Non-metric Model—Variable It High School 
Grade Point Averages 





Posterior 


Probabilities 


Level o£ Variables 


Class I-Go 


Class II-No Go 


1. Leas than 2.00 


. 126 


,874 


2. 2.00-2.24 


.222 


.778 


3. 2.25-2.49 


.285 


.715 


4. 2.50-2.74 


.324 


.676 


5. 2.75-2,99 


.420 


.580 


6. 3.00-3.24 


.496 


.504 


7. 3.25-3.49 


.667 


.333 


8, 3.50-3.74 


.761 


.239 


9. 3.75-4.00 


.854 


.146 



It should be kept in mind that the figures given are not relative frequencies. 
Rather they are probabilities which are to be interpreted as follows i baaed on 
our sample, given than an individual has a grade point average of less than 
2,00, her or his probability of choosing to enroll is ,126, and that of choos- 
ing not to enroll la, 874* As grade point average moves from level 1 (less than 
2*00) to level 2 (2* 00--2. 24) , the probability of attending college increases 
from ,126 to .222, Conversely, the probability of not attending decreases from 
.874 to .778* Although grade point averages are far from a perfect measure of 
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ability, they do partially reflect an Individual's -'success'* in secondary edu- 
cational endeavors. Grades may also reflect an individual 'staste or preference 
for aducatlon. Further^ a person with low grades may view college attendance as 
a riskier proposition than might someone who has a better performance record. 
This greater risk would tend to discourage enrollment as opposed to other alter- 
natives. 

The model was run on several samples of varying si^es and Including differ- 
ing sets of observations. The probabilities remain quite conslBtent, with the 
switch-over point (probability greater than .5) occurring at level 5 (2.71^2,99) 
or level 6 (3.00-3*24). The grade point average variable taken singly served as 
the best indicator of discriminant class membership* 

Table 55 includes two variables » father *s and mother's occupations. Although 
father's Job was singly a better predictor of the attendance choice than was 

TABLE 55 



Non-metric Model—Variables 2 and 3^ 
Father's and Mother's Occupation 



Level of Variable 




Posterior 


Probabilities 




Class I 


- Go 


Class II - 


No Go 


Father 


Mother 


Father 


Mother 


1. Skilled Labor 


.374 


.333 


.626 


.667 


2. Semi-skilled 


.435 


.385 


.565 


.615 


3. Farra Labor 


.409 


.200 


.591 


.800 


4. Small Bus. 


.531 


.515 


.469 


.485 


5. Office Wkr. 


.532 


.533 


.468 


.467 


6 , Manager 


.535 


.536 


.465 


.464 


7, Sales (Comm,) 


.669 


.539 


.331 


.461 


8, Professional 


.722 


.665 


.278 


.335 


9, Non- earner 


.469 


.352 


.531 


.648 


1 ! Homemaker 


N/A 


.490 


N/A 


.510 
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mother's occupation, the probabilities are quite similar for moat job categorleee 
In the case of each of the vkrlables, students who reported that their parents 
were skilled or semi'-skilled laborers ^ farm laborers or farm foremen s or were 
non-earning (e*g* retired, disabled or unemployed head^of-household) 5 have a 
poster lor probability of choosing to attend college of less than 50%, Those 
whose parents were owners of a small business or farmi office workers (e.g. clerkp 
bank teller or secretary) | managers, supervisors or foremenj commlislon sales- 
persons (e*g, real estate. Insurance, cars)i or particularly, profeaaionals 
(e*g. doctors, lawyers, teachers, accountanta) | have a probability greater than 
*5 of choosing to attend college* As can be seen from Table 55 ^ attendance 
probabilities tend to Increase with the socio-economic status of parents' occu^ 
patlons. 

Socio-economic status is further indicated by parentg' educational levels. 
The probability of choosing to pursue higher education increases monotonically 
with parents* educational levels as listed in Table 56* Students whose parents 
pursued some form of post^secondary schooling (college or vocational) are more 
likely than not to choose to attend college* Those individuals whose parents 
did not pursue formal training beyond high school, or who are not aware of their 
parents' educational achievements, are less likely to seek further education 
for themselves. 

Several factors may be reflected by the parental occupational and educa- 
tional Indicators (variables 2--5)* Insofar as these variables indicate socio^ 
economic groupings, they may correlate with parental income and thus ability 
to pay for college enrollment. Or perhaps young people from lower or working 
class families calculate that the returns to them from additional schooling, in 
terms of expected Increased occupational status and/or future income, are out^ 
weighed by the costs. This may be especially true given their lower expected 
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TABLE 56 

Non^nietrlc Models-Variables 4 and 5i 
Parents' Educational Levels 



Level of Variable 



1, 
2. 
3. 
4. 
5. 
6, 
7. 



Less Than H.S, 
H.S. Graduate 
Bus, or Techn, 
Some College 
College Grad, 
M.A. - Ph.D- 
Don ' t Know 





Posterior 


ProbabllltleB 




Class 


1 - Go 


Claaa 11 - 


No Go 


Father 


Mother 


Fathar 


Mother 


.326 


.312 


.674 


.688 


.444 


.454 


.556 


.546 


.558 


.634 


.442 


.366 


.586 


.645 


.414 


.355 


.714 


.708 


.286 


.292 


.762 


.762 


.238 


.238 


.357 


.350 


.643 


.650 



probability of finishing school. 

The last three varlables-^type of high school program, high school size and 
location-^are Included to capture the effect of secondary school and perhaps 



cammunity environment. 



TABLE 57 

Non-=metrlc Model—Variable 6; 
Type of High School Program 



Level of Variable 

1. College' Prop. 

2. Voc-Techn* 

3. General 

4 * Don ' t Know 



Posterior Probabilitie s 
Class I-Go 



-876 
.330 
.448 
.233 



p124 

.670 
.552 
767 



Class II-No.Go 



A majority of students in the sample (approximately 51Z) were enrolled In general 

For an analysis of the affect of class and race on schooling decisions 
and r^hf n«7.f "^P^^'f «ly. Glntls (1971) and Mlchelson (1971). Sennett 
th^ irl 1 ^T."^ ^ cultural context in which one might assess 

the school and career choices made by working class people. 



186 



114 



or combined (college preparatory and vocational) programs. However, those who 
pursued more specialised course work In high school have distinct corresponding 
choice probabilities* Individuals enrolled in college prep programs have a 
very high probability of choosing further education while those receiving voca- 
tional or technical training are quite likely to make the no attendance choice, 
A "don't know" response may indicate general lack of interest in education, be 
it secondary or post-secondary in nature. It is not, however, possible to deter* 
mine from the probabilities alone whether this variable represents an attendancs 
choice wade at some previous time, or the influence on choice of the type of pro*- 
gram available at specific high schools* Whichever the case, enrollment in 
specialized coursework proved to be an important predictor of the college--going 
decision. For eKample, students who were enrolled in a college prepatory currlc^ 
ulum In their high school had a ,876 probability of choosing to attend college. 
The probability of this attendance choice for students enrolled in a vocational 
technical program was .330* 

Oregon high schools were grouped according to si^e of their 1975 senior 
class* These groupings are shown in Table 58. 



TABLE 58 

Non^metric Model— Variable 7i Size of 
Senior High School Class 



Posterior Probabilities 



Level of Variable 



Class I-Go 



Class II-No Go 



1. Less than 10ft 

2. 100 - 299 

3. 300 - 499 

4. 500 and greater 



.445 
.465 
*544 
*546 



.555 
*535 
.456 
.454 
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The probability of choosing to attend collega appears to Increase with the size 
of the high school attended. The distinction seen here may reflect an urban/ 
rural demarcation or the availability of inforraatlon and counseling facilities 
at various sized high schools. 

An area or location variable was Included with the hope of looking more 
closely at urban=rural differences. (See Appendix C for county groupings.) 
The students from the predominantly rural areas of Oregon appear to have a higher 



TABLE 59 

Non-metric Model— Variable 8: 
High School Location 



Level of Variable 

1. Coastal Counties 

2. Willamette Valley 

Counties 

3. Eastern Counties 

4. Portland Metropolitan 

Area Counties 



Posterior Probabilities 

Class II-No Go 



Class I-Go 



.399 

,488 
.441 

.587 



.601 

.512 
.559 

,413 



probability of non-attendance than do those from more urban areas. Students 
from the area which includes Portland and surrounding suburbs have the highest 
probability of attending college. In applying this model to other sample sizes 
and observations, the ranking of areas was generally consistent; however, the 
Willamette Valley area sometimes had a "|o" probability of greater than .5. A 
finer breakdown of areas (e.g. 'separating urban areas such as Eugene, Salem and 
Corvallis from rural Willamette Valley areas) might be more informative. Un- 
fortunately, the form of the data did not ^permit this further disaggregation. 

Combined, these eight variables give a profile of a high school senior who 
intends to enroll versus' one who does not. The potential enrollee woold Uljely 
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have a high school grade point average of 3*25 or better, have parents of mid- 
to high socioeconoraic clais (as Indicated by occupation and education levels), 

and be attending a large, urban high school where he or she is enrolled in collefte 

/ 

preparatory coursework* An Individual with lower grades, socioeconomic status, 
attending a small rural high school 'appears more likely to pursue an immediate 
work alternative than to cuntinue schooling * 

These findings support the theory of schooling choice presented earlier. 
The results are complementary to those derived through the time aeries analysis, 
since this disaggregated data emphasizes social and environmental (home and 
school) aspects which were not included In the time aeries model. 

C, The Choice toong Instltutiona of Higher Education 

The choice of a particular institution in which to enroll is also a vital 
part of the college going decision. Analysis of this choice is thus an integral 
component of our study of educational demand. Specific school selection is ex^ 
pected to be a function of many of the same criteria which influence the de^ 
cision whether or not to attend college. In general, these factors Include such 
elements as financial condition of the individual * relative coat and location 
of the college in question, program offerings (as they relate to interest and 
job prospects), ability and background of the student and quality of the school. 
It is therefore Interesting to note u^fferences in the populations who actually 
attend or plan to attend various types of institutions to see if these differences 

are consonant with our expectations regarding the choice between segments based 

i- £ 24 
on these factors* 

EKamination of the demand for each of the -y r^jj schools Included in 
our data is prohibitively c™bersome. Thus the dat* .gregated by type of 

school, as eKplalned in the reporting of results below. 
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This section contains the results from the application of three multivariate 
analytical techniques to two previously described data gets (i.e. the 1974 Stu- 
dent Resource Survey and the Oregon high school senior survey). Our purpose in 
these investigations was to understand more systematically the choice between 
types of schools. Part 1 applies discriminant at^ysis to SRS data. Part 2 brings 
the non-metric technique to bear on the responses of Oregon high school seniors 
who are planning to attend college. Part 3 utilizes the conditional logit pro- 
cedure to re-examine the SRS data from a more disaggregated perspective. We feel - 
that the application of these methods, with their varying emphases, ylelda greater 
insight into the questions addressed by this study than would any of the tech- 
niques applied singly. 

1* Discriminant Analysis of the Choice Between Institutional Types 

Linear discriminant functions were estimated on SRS data in order to high- 
light differences among students attending three general types of institutions of 
higher education. The s^e general partitioning of school types or segments is 
utilised here as was presented earlier for the time series data. The comnunity 
colleges and four-year public schools correspond exaptly with those used before. 
However, the private schools eKamined here are excXuiive of those schools which 
we judged to be mainly sectarian in orientation. Some coimnents are made later, 
however, regarding the application of a similar model which did include these 
25 

The schools included in the private segment are Llnfieldi Lewis and Clarke 
Museum of Art, Pacific, Reed, University of Portland, and Willmette University. 
The sectarian schools will be briefly discussed later. Recall that in the time 
series analysis all four year private institutions were considered, inclusive 
of eectarlan schools. However, in the earlier cross tabulations using SRS data, 
the sectarian schools were omitted and the private segment was collapsed to the 
same seven schools given here. 
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sactarlan schools* 

The eeleetlon of these three Institutional segments implies stratification 
by factors other than the obvious distinction of control (public vs, prlvata) 
and length of program (two-year vs. four-year). Tuition charges differ slgnlfl- 
eantly. among the sectors. Weighted average prices for the 1974-75 school year 
were calculated to be approKlmately $290 for In-^dlstrlct coannunlty college stu-^ 
dents, $598 for Oregon residents attending state system schools, and $2120 for 
Individuals who chose private institutions. In a less certain senses this atratl- 
flcatlon may also represent differences (real and perceived) in the qualifications 
necessary for admittance and the quality or prestige aisoclated with the college 
type in question. 

The general form of the discriminant functions is shown as equation 

(5.4) 2^ = + X^^Y + X^^R + ^13^ + ^14^ + ^15* ^ 

where, 

2^ " discriminant score for segment 1 (1^1, conmunity college | 1=2, four- 
year public; li^3, four-year private) 

Aj^j — coefficient of variable j , In segment 1 

Y " gross parental Income for 1973 

R — total financial resources available for college expenses, including. own 
savings and earnings , plus family support and financial aid 

F d^iy variable Indicating receipt of food stamps (0 if food stamp re- 
cipient, 1 othewise) 

V — dwray variable indicating veteran status (O^lf veteran, 1 otherwise) 
A — high school grade point average.,, (used as a proxy for ability) 

These particular variables were selected to reflect uniqueness of student 
profiles among segments* Other variables, such as sex of the respondent, were 
found to show only slight differences among the institutional segments. The 
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data used for this analysis were edited to include only residents, undergraduate 
students taking nine or more hours of classes (l.e* full^-time students), and those 
whose surveys contained valid responses on the questions needed to determine 
values for the variables listed above. 

The discriminant functions which were estimated using standardlEed data 
are presented in Table 60. Standardigation (which is accomplished by subtract- 
ing the mean and dividing by the standard deviation) facilitates interpretation 
of the discriminant coefficients in terms of student profiles as reflected by 
these variables. Using these discriminant functions, 67.2% of the sample obser- 
vations are correctly classified. 

The first three variables (parental Incomes total resources and food stamp 
receipt) reflect components of the financial position of the students involved. 
Community college students tend to have the lowest level of parental Income and 
monetary resources at hand. (Negative coeFficients indicate variable values 
which fall below the mean for all classes.) Further , they are most likely to 
be receiving food stamps* At the other extreme , individuals attending private 
schools have high resource availability and thus are quite unlikely to receive 
food stamps. Private school students also exhibit relatively high ability rank- 
ings as measured by high school grade point averages. Not surprisingly , students - 
at four-year public schools appear to have resources and abilities between those 
evidenced by students in the other two segments. 

The weightings on the variable indicating veteran status may yield several 
possible explanations. It is possible to view the apparent preference of veter^ 
ans for community colleges as a response to both the "open-door" admissions 
policy and low-cost nature of these institutions * as well as the directly job- 
oriented emphasis of many of the programs offered. In addition ^ older returning 
students may prefer the connnunlty colleges' more heterogeneous student bodies. 
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TABLE 60 

Discriminant Function Coefficients 
For Three Classes—Model I 
(Based on Standardized Data) 



Classes, representing Institutional 
_ . _ / aeginente 





<i) 


(2) 


(3) 


Variable 


Community 


4-Yaar 


4-Year 




College 


Public 


Private 


1, Parental Income (Y) 


-0.2181 


0.0508 


0.1528 


2* Total Resources (R) 


-0.3616 


-0.0373 


1.0532 


3. Food Stamps (F) 


-0.1154 


0.0199 


0.1265 


4. Veteran Status (V) 


-0.2364 


0.0368 


0.2861 


5- High School GPA (A) 


-0.5320 


0.1082 


0.4774 


Constant 


-1.7108 


-0.4100 


-2.8726 



Total sample size (N) ^ 589; n^ ^ 134, ^ 395, n^ ^ 60 
% correctly classified ^ 67.2 



U-Statistlc 0,8083 Degrees of Freedom 5, 2, 586 

ApproKlmate F ^ 13.071** Degrees of Freedom 10, 1160 

F Matrix for Pairwlse Comparison 





Conmiunity 

College 


4=-Year 
Public 


4-Year 
Public 


12.4** 


N.A. 


4-Year 
Private 


21.8** 


11.0** 



Degrees of Freedom ^ 5, 580 ** ^ significant at 1% level 

See Appendix F for means and standard deviafions of nonstandardized variables. 
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which Inelude peers more nearly their own age. While the Individual I, Bill 

benefits form a significantly large financial resourcte with which to defray costs 

of schooling, the veteran's preference for lower cost institutions may Indicate 

larger family responsibilities and perhaps lower levels of parental support, 

A similar discriminant model, containing two additional variables, was also 

estimated* These variables arei 

D ~ straight line distance from residence in Oregon (at time of 
admission) to school of attendance 

L — dumny variable indicating if chosen school was located within 
respondent's county of residency in Oregon (0 If out of 
county, 1 otherwise) 

Both of these variables seek to reflect components of - attendance cost— commut- 
ing expenses, opportunity to live at home, and In the case of cotrmunlty colleges. 
In- versus out-of--dlstrlct tuition charges. This model la presented separately 
since there is some doubt as to the appropriateness of Including institution 
specific Information in a model which attempts to examine aegmental choice. 
The results of this estimation are shown In Table 61* 

Explanation of the distance variable may to some extent be specific to 
higher education In the State of Oregon, The mean distance from msidence at 
time of application to the college actually attended is 28,6 miles for commun- 
ity colleges, 77.2 miles for state system schools and 37 miles to private 
colleges, while the mean for the entire sample Is 62 miles. Thus the average 
distances for both the comiunlty colleges and private schools are less than the 
overall mean, yielding the negative discriminant coefficients for this variable. 
The low mean distance for coimnunity colleges is not unexpected, since the tui- 
tlon and fee charges are substantially higher for students with peraanent resi- 
dences outside the tax district of the community college In question. The mean 
value (and varlance>,ls actually higher than might have been anticipated, having 
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TABLE 61 

Discriminant Function Coefficients 
For Three Clasaes^ — Model II 
(Based on StandardiEed Data) 



Claseesj representing Insitutional 
segraents 



Variable 




Conmuni ty 
College 


4-Year 
Public 


4-Year 
Private 


1. Parental Income 


(Y) 


-0.2617 


0.0695 


0.1269 


2. Total Resources 


(R) 


-0.3612 


-0.0361 


1.0447 


3. Food Stamps 


(F) 


-0.1269 


0.0258 


0.1132 


4. Distance 


(D) 


-0.0963 


0.0813 


-0.3199 


5. Vetaran Status 


(V) 


-0.1664 


0.0110 


0.2990 


6. High School GPA 


(A) • 


-0,5187 


0.1037 


0.4771 


7. Location 


(L) 


0.8866 


-0.3027 


0,0130 


Constant 




-2.0671 


-0.4604 


-2.8745 



Total sample siae (N) - 589; n^^ ^ 134, n^ ^ 395, - 60 
% correctly classified ^ 72.8% 



Unseat is tic 0, 66079 Degrees of Freedom 7, 2, 586 

fOKlmate F ^ 19.095** Degrees of Freedom 14, 1160 

F Matrix for Pairwise Comparison 





Conmiunity 


4-year 




College 


Public 


4=Year 
Public 


27 , 9** 


N.A. 


4-Year 
Private 


18,4** 


10,3** 



Degrees of Freedom - 7^ 580 ** ^ significant at 1% level 

See AppendiK F for feieans and standard deviations of nonstandardized variables. 
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been raisad by a few students who apparently travel great distances to attend 

25 

a certain coimnunlty college, despite the higher charges. 

The distance to private schools also appears relatively short. The large 
majority of the schools included in the private segment are located in the 
urban canters of the state. Since Income and parental education levels tend 
to be correlated with population density (i.e. urban and suburban areas), it 
seems reasonable that these high cost and (In some cases) prestigious schools 
would draw a large share of thalr In-state students from these areas. (As we 
learned earlier, however, 56% of the private school students in our non- 
sectarian sample were from out of state.) It is likely too that more familiarity 
with and information concerning these schools is available to those living in 
or near cities, On the other hand, information on the four-year public schools 
is widely disseminated throughout the state through yearly visits by state 
aystem representatives to ev^ary high school in the state. 

This distance pattern of attendance is reaffirmed by the location variable, 
which Indicates that a community college student is highly likely to be attending 
a school located in the same county as her or his permanent residence. 

A discriminant model using the variables defined above was unable to dis= 

tlnpuish students attending schools with strong religious orientation from stu- 

26 

dents in the other segments. Mean parental Income is lowest in this group 

($12,622), and exhibits the smallest standard deviation. Average total resources 
25 — 

Several students traveled over a hundred miles to attend a particular 
conmunity college. This is most notably the case for Treasure Valley Comnunity 
College which is located in Ontario. There are several possible reasons that 
an individual might choose Treasure Valley over a nearby cQ^unlty college. 
Treasure Valley boasts a strong athletic scholarship program » has special pro- 
grams not available at other schools (e.g. pilot training) and is located within 
accessible distance to ski areas, 

26 

The schools included in the sectarian grouping are Colimbla Christian, 
Concordia, George Fox, Judson Baptist, Iterylhurst, Mt. Angel Seminary, Multnomah 
Bible, Northwest Christian, Warner Pacific, Western Conservative Baptist, and 
Western Evangelical College* 
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available to tlieso sCuclents ia, however^ nearly the same as those of under- 
graduates at state system schools, Desplt& low reported parental income, sec- 
tarian students appear highly unlikely to receive food stamps. (This may be 
a matter of conviction rather than eligibility.) Ability ranking is quite 
close to that exhibited by four^-year public school students ^ and is above the 
average for the whole sample. 

These students tend to travel greater distances to their chosen schools 
than do Individuals attending conmiunlty or private colleges, and appear relative-* 
ly likely to come from rural areas of the state. Overall, the profile of 
these students la not distinct enough to allow proper classification based on' 
the discriminant function derived. Nearly all these students were classified 
as belonging in the four-^year public segment. Evidently, all of the factors 
which Influence the choice of a sectarian school have not been included in^ our 
modal. Perhaps what is needed to distinguish these individuals is information re- 
garding strength of religious preference or family environment. 

In sunmiary, the profiles of the groups investigated, with the eKceptlon of 

sectarian school students, tend to support the Importance of the choice criteria 

27 

postulated by economic theory. Financial constraints appear moat severe for 
those who have chosen the low cost comnunity colleges^ while Individuals with 
high resource availability in conjunction with high ability rankings tend to 
choose the more expensive and prestigious private initltutions . The choice 
of those attending sectarian schools reflects the unlikely combination of low 
parental income and relatively high cost institutions* It is assimed that this 
reflects a strong preference for a religious environment and/or specific program 
27 . 

This is not to say that economic thoety falls to explain the sectarian 
choice, rather that all the Important factors which enter into the decision have 
not been Included in the simplified model presented here. 
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offerings. Several of thase schools emphaslEe preparation for the ministry 
or missionary work to the near aKclusion of other programs. 



2- Non-tnetrlc Discrirainant Analysis of the Ghoice Between School Types 

The survey responses of those Oregon high school seniors who indicated 
plans to attend an institution of higher education were further investigated 
in order to analyze the reasons for choice of a particular type of school. 
This analysis serves to enhance the discriminant findings reported above by 
including additional explanatory variables* Some of these variables are over- 
lapping (e.g, high school g.p.a.'s)^ others are complementary (parents' occu- 
pations and education) while some concern areas not addressed by the Student 
Resource Survey data anaiyzed above (e*g, educational aspirations , stated rea- 
son for choice,) The included variables are as followsi high school g,p,a,j 
father's occupation^ mother's occupation^ father's education, mother's educa- 
tion , reason for attending college ^ educational aspirations, prime reason for se- 
lecting first choice school^ high school size and geographic area. 

A four class models based on the segments developed above (four-year public, 
community colleges * private institutions, and sectarian schools) and using these 
ten variables, was able to correctly classify slightly over 50% of the 1,267 
observations involved* Table 62 presents a nomalized confusion matrix for the 
model. The entries on the diagonal indicate the proportion correctly classified 
in each segment* Students choosing comiunlty colleges have the most distinct 
profiles and the highest percent correct classifications (73%)* As was the case 
using traditional discriminant analysis in the previous part of this section, 
those choosing the sectarian segment could not be distinguished from state sys- 
tem or comnunity collage students. This difficulty is exacerbated by the low 
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prior probability of choosing a sectarian school"only 8,4% of the selected 

TABLE 62 



Normalised Segmental Confusion Matrix 



Actual 
Choice 






Predicted Choice 






Com. 
Col, 


4-yr 
Public 


Private 


Sectarian 


Sample 
Size 


Cora, Col, 


,730 


.240 


.030 


.000 


400 


4^yr Public 


.322 


.543 


.135 


.000 


400 


Private 


,233 


.414 


.353 


.000 


360 


Sectarian 


.514 


.355 


.131 


.000 


107 


Percentage 


Correctly, .Classified 


= 50.20 








^ 315** 




**slgnlf leant at .001 


level 





sample on which this modEl is estimated chose schools in the sectarian segmant. 

The predicted choice is based on the combined results of all the variables ^ 

each weighted by its respective ability to predict correctly when taken 
28 

singly. For ease of expositions however ^ the variables will be presented and 
Interpreted separately in tabular form. Recall that the appropriate interpre- 
tations of the posterior probabilities estimated on our sample is as follows: 
given that an individual high school student plans to attend college and given 
that he or she exhibits the level of a variable under discussion (e,g, variable 
is "student educational aspirations", level is "less than B*A* degree"), then 
that individual has a probability (as reported in Table 63) of choosing each 
of the various types of schools. 

Educational aspirations appear to be an important factor in determining in- 

See AppendiK E for the variable weights calculated for this model. 
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^Itutional choice. Those intendini to pursue a bachelor's degree are likely 
to pick four^-year public schoolaj while those planning shorter progranis choose 
community colleges* Students reporting high aspirations (more than a B*A.) 
appear most likely to select private institutions* The significant portion 
of community college and sectarian students responding don't know" may re= 
fleet the inapplicability of the other categories listed. The community college 

TABLE 63 

Non-metric Segmental Model'—Variable li 
Student Iducational ABpiratlons 



Posterior Probabilities^ 



u 


ivel of Variable 


Com, Col. 


4-yr Pub, 


Private 


Sectarian 


1. 


Less . than B*A, 


.634 


.145 


.145 


.076 


2, 


B-A* Degree 


*223 


,414 


.275 


.087 


3. 


More than B.A* 


*156 


.359 


,432 


.052 


4* 


I don - t know 


.413 


,262 


.212 


.110 



Posterior probabilities are weighted by prior probability of being in a 
class* . Sinca the sample of sectarians is small, the posterior values will in 
all cases be low. 

Students may be seeking vocational or technical certification, while sectarian 
training for missionary work may not yield a formal degree. (See the above Table 

Table 64 gives the posterior probabilities relating to the stated reason 
for selecting the student's first choice school. 

Specific program offerings and the variety of courses available (level 3) 
along with influence of parents and friends (level 6) appear relatively impor- 
tant to those planning to attend four-year state schools* Those weighting the 
financial factors heavily—distance and cost-'-are likely to select the community 
college segment* This result is comparable to that postulated in the previously 
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TABLE 64 



Non-metric Segmental Modal — Variable 2: 
Primary Reaaon for Selecting First Choice School 



Level of Variable 



1. School Reputation 

2. Distance 

3. Program or Variety 

4. Characteristics 
(size, type, etc.) 

5. Cost 

6. Influence of 
parents or 
friends 



Posterior Probabiy-tles 

Com, Col, 4-yr Pub. Private Sectarian 



.088 
.655 
.262 
.22] 

,581 
,180 



.319 
.215 
.366 
.265 

.298 
.400 



,488 
.102 
.308 
.336 

.113 
,220 



,106 
.028 
.064 
,177 

.008 
,200 
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discriminant results* School reputation and characteristics (e.g. size, typBy 
location) appear Influential in the choice of a private school, while the se- 
lection of the sectarian segment Is relatively heavily affected by parental In- 
fluence and school characteristics. While individuals who consider cost factors 
important to their choice are quite likely to attend community colleges, they 
are highly unlikely to choose a school in either the private or sectarian sec- 
tor. This reinforces the hypothesis that those choosing church'-related schools 
are affected by non-financial factors and is also consistent with the earlier 
regression results showing a low price elasticity for the private sector* 

High school grade points are also a good predictor of certain discriminant 
classes. 

TABLE 65 

Non-metric Segmental Model — ^Variable 3i 
High School Grade Point Averages 



Posterior Probabilitlaa 



Level of 


Variable 




Com Col 


4-yr. Pub. 


Private 


Sectarian 


1, Less 


than 2.00 




1.000 


.000 


.000 


.000 


2. 2.00 


-2.24 




.488 


.279 


.186 


. . .047 


3. 2.25 


- 2.49 




.500 


.250 


.192 


.058 


4. 2.50 


- 2.74 




.415 


.293 


.158 


.134 


5. 2.75 


- 2.99 




.409 


.329 


.215 


.047 


6. 3.00 


- 3.24 




.353 


.315 


.240 


,092 


7. 3.25 


- 3.49 




.306 


.314 


.297 


.. 083 


8. 3.50 


- 3.74 




.249 


.328 


.324 


.100 


9. 3.75 


- 4.00 




.153 


.341 


.421 


.085 


The likelihood of choos 


ing 


a public four-year or private school 


Increases with 


grade point, while that 


of 


attending a 


connnunity college falls. 


This Is con- 


slstent with the flndin 


gs presented earlier based on 


continuous 


data from the 
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Student Resource Survey* In the case of .sectarian schools, there Is no un- 
ambiguous relationship between high school perforraance and segmental choice. The 
attendance probabilities rise with grade point averages at lower levels and fall 
at higher levels. This variable, like several of the others reported , does not 
appear to reflect the true factors which determine sectarian choice* 

Students planning to attend college were asked to give the reasons which 
most influenced their decision to enroll. We have aggregated these responses 
into consumption and investment criteria as follows I 

TABLE 66 

Reasons for Choosing to Attend College 

Consumption Responses 

I feel it Is expected me 
I don-t know what else to do 
To become a better citizen 
A desire to become more educated 

investment Responses 

Further training Is required for what I intend to do 
To increase future earning power 



This variable, perhaps because of the groupings selected ^ did not prove a par-^ 
ticularly good choice predictor. Howevers it can be noted that those giving 
Investment reasons have relatively high posterior probabilities of attending a 
community 'college while those stating consumption reasons are most likely to 
attend private schools. These results are consistent with our previous findings 
regard;lng varying price elasticities of demand between the private schools and 
community colleges* That is, one might expect those pursuing college education 
for investment reasons to be more sensitive to price changes, which directly 
affect the expected rate of return from education. This is indeed what the 
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TABLE 67 

Non=-matrlc Segmental Model™Variabla 4: - 
Reason for Choosing to Attend College 

Posterior Probabilities 

Level Com. Col, 4-yr. Pub. Private Seetarian 

Why Attend Cojlege^ 

1* Consumption 

Reasons .249 ,315 .353 .082 

2. Investment ,342 .316 .256 ,085 

Reasons > 

combinatipn of our time series and cross-Bectlonal results suggest* 

Some general patterns can be detected in the posterior probabilities asso- 
ciated with parents* occupations. The probabilities are highest for students 
whose parents have jobs in the upper soclo'-economlc ranges to attend four-year 
public or private schools. Those whose parents are laborers are likely to 
attend sectarian schools or comunity colleges. For example, a student who is 
planning to attend college and whose father is a prof essional ^ has the highest 
probability of attending a private school | whereas ^ if the father is a skilled 
laborer, the student has the highest probabliity of selecting a community colleg 
These occupational distinctions, as suggested earlier in conjunction with the 
non^metrlc model of the school versus no school choice^ probably reflect varying 
abilities to pay, as well as social background. The delineation between those 
choosing community colleges and those selecting state system schools is not 
clear' cut based on these occupational variables. Mother's occupation appeared 
less significant in determining the school type choice than it did in the decl- 
iion of whether or not to attend school. However, having a mother in a rela- 
tively high status Job (levels 6, 7, or 8) did tend to increase selection of 
a private or 4-year public school ^ as opposed to a connnunlty college or 
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Non-metric Segmental Model — Variablei 5 and 5: 
Parents' Oacupatlons 



PosterlQr Probabllltlea 
Level of Variable Com, Col/ 4-yrPub7 Private Sectar 







Father ' s 


Occupation 






1. 


Skilled Labor 


.388 


.317 


.189 


.107 


2. 


Seml-akllled Labor 


.310 


.310 


.172 


,207 


3. 


Farm Labor 


.333 


.444 


.222 


.000 


4. 


Small Business 


.344 


.338 


.266 


.052 


5. 


Office Worker 


.306 


.210 


.419 


.065 


6. 


Manager 


.333 


.303 


.281 


.082 


7. 


Commission Sales 


.271 


.370 


.309 


.049 


8. 


ProfesBlonal 


.198 


.317 


. 396 


.090 


9. 


Non-earner 


.356 


.322 


.271 


.051 






Mother ' B 


Occupation 






1. 


Skilled Labor 


.435 


.348 


. 217 


.000 


2. 


Seml-skllled Labor 


.402 


.268 


.232 


.097 


3. 


Farm Labor 


.000 


1.000 


.000 


.000 


4. 


Small B'jslneSB 


.387 


.387 


■ .226 


.000 


5. 


Office Worker 


.347 


.298 


.266 


.089 


6. 


Manager 


.282 


.359 


.359 


.000 


7. 


Commission Sales 


.333 


.333 


. 333 


.000 


8. 


Frofesslonal 


.225 


.355 


,348 


.072 


9. 


Non-earner 


.600 


.200 


' .133 


.067 


,0. 


Homemaker 


.301 


.314 


.287 


.098 
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sectarian type. ■ 

Parents' educational levels reflect a pattern of posterior probabilities 
similar to those Indicated by occupational groups- Students with more highly 
educated parents are likely to choose private institutions, while those with 
lower educational levels choose comnunlty colleges. Those with raid-range parents 



TABLE 69 

Non-metric Segmental Model — Variables 7 and 8i 
Parents' Educational Attalninent 



Level of Variable 



1. Less than H.S. 

2. H.S. Graduate 

3. Business or Techn. 
4< Some College 

5. College Graduate 

6. M.A. - Ph.D. 

7. 1 don't know 



1. Less than H.S. 

2. H.S. Graduate 

3. Business or Techn, 

4. Some College 

5. College Graduate 

6. M.A. - Ph,D, 

7. I don't know 



Posterior Probabilities 



Com, Col. 4-yr Public Private Sectarian 



Father's Education 

.386 .343 

.423 .255 

.313 .388 

.253 .346 

,218 .355 

,159 .312 

.500 .293 

Mother's Education 



.421 
.354 
,343 
,281 
,178 
.143 
,509 



.262 
.320 
.353 
.272 
.375 
.367 
.208 



.199 
.223 
.224 
.313 
.355 
.447 
,121 



.243 
.235 
.284 
.341 
.370 
.429 
.151 



,072 
.098 
.075 
.088 
.073 
,082 
,086 



,075 
.090 
.020 
.106 
.077 
.061 
.132 



education (vocational or business, some college to college graduates) tend to 
select state system schools. However, probabilities based on this variable of 
attending any of these three segments (public two- or four-year, or private) 



2,06 



have overlapping values, making definitive conmenta difficult. The probabllltlei 
associated with educational levels of students choosing sectarian schools show 
no discernible patterns. 

High achool size and location results were not as informative as had been 
expected. Students who were from smaller high schools and located in coastal 
and Willamette Valley counties would be predicted to attend community colleges 
by the model. The high school size probabilities of those choosing private 
schools had small variance, but the Portland area location had a relatively high 
weighting for this sector. Students from small high schools were rfilatlvaly 



TABLE 70 

Non--metrlc Segmental Model— Variables 9 and 10 s 
Area and High School Size 







Posterior 


Probabilities 




Level of Variable 


Com. Col. 


4-yr Pub 


Private 


Sectarian 




Area (County Groupings) 






' 1. Coastal 


.362 


.277 


.287 


.074 


2. Willamette Valley 


.345 


.304 


. 231 


.120 


3. Portland 


.298 


.276 


.357 


.068^ 


4> Eastern 


.298 


.426 


,200 


.075 




iJlgh School SlEe 






1. Less than 100 


.355 


.319 


,223 


.102 


2. 100 - 299 


.322 


,284 


.297 


.097 


3. 300 - 499 


.335 


.306 


.289 


.068 


k, 500 or more 


,207 


.420 


.293 


.080 



more likely to select sectarian schools, while those from the largest schools 
picked the state system segment. 
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In combiriation, the descriptive variables included in these segmental 
models can be used to sketch general profiles of the kind of high school senior 
likely to choose each type of institution of higher education. The picture of 
the individual who tends to select a comunlty college is the most distinct. 
Cost and distance are of primary Importance in this individual's school choice. 
He or she seeks a loval of training less than that reflected by a bachelor's 
degree, and has a high school grade point average of 3*25 or lower. The parents 
of this student are likely to be of mid to low socio-economic standing, living 
in coastal or Willamette Valley counties. 

The profile of the individual prone to select a state system college includes 
a g.p.a* of 2.75 or better, aspirations to attain a B.A. degree, and relatively 
high socio-economic status. The choic- of the particular school selected is apt 
to be influenced by friends and parents and the variety and availability of pro- 
gram offerings. 

The private segment profile is similar to that of the.. fi5ur-year public 
school students In terms of high g.p.a. (3.00 and above) and high scolo-economlc 
level. However^ urban or suburban location, and collage reputation and character- 
istics (such as size) also figure strongly in this description. 

The outline of the individual who tends to choose a church-related insti- 
tution is the least clear. The prime reasons for the choice will probably reflect 
parental influence and the particular atmosphere (characteristics) of this type 
of school. It is probable that the student's parenta will be laborers, and that 
he or she attends a small high school. Cost considerations appear to be of 
little importance despite the low economic status of these students. 

These profiles, yhile not completely definitive, are consistent with the 
segmental differences suggested by the use of traditional discriminant analysis 
and the regression results developed earlier. We now proceed to the application 
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of the conditional loglt technique. 

3, Cvndltional Loglt Analysis of the Choice Between School Types 



Our applicatipn of conditional loglt analysis to the SRS data shares many 
of the ahortcomings of previous attempts to apply loglt analysis to studies 
of higher education demand. The SRS queationnaire was not designed to meet 
the exhaustive data raquirementa of a^ comprehensive loglt analysis. The prin-- 
clpal difficulty is that loglt analysis requires information detailing each 
individual's relationship to every available choice alternative, not just the 
one which was selected, ¥ot example, in order to estima teethe probability 
that a prospective student will choose school A, we need to know not only 
how much financial aid school A granted him but alio how much school B offered 
him* 

Our analysis follows the basic approach used by Miller and Radner (1975)* 

We, howeverj gpecify three mutually exclusive choice alternativea"the three 

institutional sectors used in the earlier discrtolnant analysis. The SRS 

contains no responses from non-students and opportunity cost data is not 

29 

available for students. We must therefore assume that the Individuals in 

our sample have already decided to attend some post-^secondary institution and 

are now only concerned with the decision of which school (and thus sector) to 

-30 

attend. The primary weakness of Miller and Radner 's SCOPE data is the lack o 



29 

Miller and Radner assume the opportunity cost of post-secondary school 
attendance is zero, 

30 

School to College I Opportunities for Poit-secondary Education 
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adequate information on potential financial aid resources of prospective college 
students. The attempt of our analysis is to incorporate the extensive lnfor= 
mation on student financial resources contained on the SRS into part of a 
conditional lo^it model of Oregon higher education demand. 

Roughly one^half of the SRS questionnaire concerns student financial aid 
resources* To include a financial aid variable Into the logit model, however, 
we need to generate not only the aid received In the student's chosen sector 
but also the aid the student would have received in those sectors which were 
not chosen. This latter aid information requirement cannot be met directly by 
the SRS or any other conventional questionnaire. We thus estimate the potential 
aid which the student would have received in the non-attended sectors from 
parameters derived from a regression on attendees in each sector*. We judge 
potential aid received at different schools within each sector to be equal since 

1) cost factors within sectors are similar, 

2) the institutional resources within sectors are similar, 

3) awards seem to be based on similar decisien criteria (1.8,, financial 
need) , 

Thus, the general outline of our research in this section' is i 

1) specification of a $ figure for financial aid received by each individal 
in his/her ohosen segment, 

2) regression of financial aid received on variables conmon to all 
individuals in the sample, and 

3) use of .these estimated aid figures in a general conditional logit model* 
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a. The Data for Aid Regressions 

As described earlier ^ the SRS elicited financial resource raiponses in 
28 specific categories and 5 general CGumulatlve) classifications. (See the 
survey form in AppendJ^ B*) The reaponsee for the 28 specific categories are 
In range form. The five general responses are continuous figures* For the 
purposes of the logit model, our definition of financial aid received Includes 
the two work study categories under "emplo^TOent and savings," all .the grant 
categories except "other grants," all the loan categories except "other loansj" 
and the "welfare" category of "benefits*" The type of aid found under the 
"other" categories frequently is not need related* It could be such things 
as sports scholarships or scholarships which are awarded because the student 
met some specific non^need requirement (the winning of a beauty contest or a 
special Interest competition, for e%ample) , lamination of our data records 
also seems to indicate that some of the responses in these two categories 
(especially "other loans") describe resources used for non=educatl©nal purposes 
(car loans or even home mortgages) , The "welfare" category is added to aid 
In the sector estimation regressions because current Oregon practice is to 
subtract any financial aid received dollar-for--dollar from welfare benefits. 

The categories we wish to include In our financial aid variable cut 
across the general classification divisions. Generation of a continuous 
figure for financial aid received thus requires a continuous figure for each 
specific category of aid. This Is done by "dividing up" each contlnuQus general 
classification figure into each of its specific categories in a manner con-- 
sistent with the range responses for each individual* The specific method 
dictates that the same percentage of each Indicated range la filled up while 
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Insuring that the sum of all the categories within a general classification 

31 

equals the total given for that classification, 

Although the data processing gymnastics required by the data format may 
seem unfortunate, it does provide one Important external advantage* All records 
are checked for internal consistency within each general classification* If 
a continuous general classification figure Is lower than the sum of the range 
minimutns or higher than the sum of the range maxiniums for the appropriate 
specific categories, then the responses are Judged inconsistent. These incon- 
sistencies are resolved in various ways* If minor, the general classification 
figure is assumed correct and categories are assigned continuous data reflecting 
the same relative disttibutlon as the range response but with an absolute sum 
equal to the general continuous response. Some cases can be eKplained by 
reference to other questions on the survey. Records with unexplained large 
divergences are discarded. In any case, this consistency requirement provides 
an ©Kcellent check for data transcribing and other errors. We thus feel that 



For example i 



Category 


Range 
Response 


Generated 
Continuous Flgura 


NDSL 


■ 4 


600 + (1/4)400 = 


700 


LEEP loan 


0 


0 + (1/4) 0 = 


0 


Guaranteed loan '' 


2 


200 + (1/4)200 = 


250 


Institutional loan 


0 


0 + (1/4) 0 s 


0 


Other loan 


2 


200 + (1/4)200 - 


250 


Total loans 


1200 


1000 + 200 = 


1200 




k(400 + 0 + 200 + 0 + 200) = 


1200 








1/4 
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our data on personal experiences is as aecurate as is possible for this type 
of questionnaire. 

The raw personal income figure (SRS question 50) is also revised for this 
study. Problems with this response seem to arise from two sources, 

1) Despite the parenthetical instructions included in the questionj 
respondents seem to dirfer markedly about what resources they chose to Includa 
In personal Income. Work study Income and the various benefits stem to be 
Included in some cases and not in others. We assume the personal Income figure 
is correct unless the sum of the spouse's contribution, the resources from 
employment ^ and total benefits is greater than the income figure. 

2) The personal income is requested for the calendar year 1973 while the 
desired figure is for the 1973-74 school year. This causes a problem with 
students who recently quit Jobs to go to school or who have recently changed 
marital status (particularly if recently separated or divorced). Little can 
be done to correct the former problem. However, since the potential error in 
income estimation of divorced or separated persons is so large, wa assume that 
the sum of the resources mentioned in 1) above are correct no matter what 
response is given to question #50. = * 

In any case, after a basic income figure is determined, we add "other 
grants" and subtract "welfare benefltSp" and work study aid to arrive at the 
final personal income figure used in the aid regressions, 

b. The Aid Regression 

Four aid regressions are summarized In Table 71. The first two columns of 
results represent different regressions for dependent and Indepeiwient studenti 
of state system institutions. Theoretically, the determinants of aid for these 
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Tabli ?1 



Coif ficisnts for finaneial Aid RigriSiionij by Student Type and Institutionil Sietor 





Dijindint Studinti 


Indepiiident Students . . 




State Systei Schools 


jomunity Coll 


irivate Univ. 


Indipindant Vaf iablas 


Total Aid 
CQifficients 


Total Aid 
GoifHcienti 


Total Aid ' 
Coif f iciinti 


Coifflciints 


(log) Parintal incoii 


-11?. 6 (-2.592) 








(loi) PfiriOiial incoffli 


p153.2 (4.128) 


-531.21 (-11.291) 


-368.28 {-8.080). 


-565.34 {4. 301) ; 


fteniid (1 » yas) 




299.17 (3.324) 


225.93 (1.844) 


391.32- (i.472)'" 


No, of dtpsndints - " 




154.10 (2.692) 






Applied for Aid {1 ^ yes) 




484.58 (6.179) 


579.95 ,(5.295) 




Stati raiidsnt (1 - m) 


355,0 (1,848) 


538.09 (4.431) 






■ Extra cost of attandid 
school 








1.1198 (3.768) 


Live at honie ( 1 - ym) 


-261,8 (4,556) 








No. of giblings in college 


- 93.50 (-.8351) 








Age (in ranpi) 


75.143 (1.413) 


: 91.015 (2,437)^ 


62.481 (1.910) 


-339.86 (-2,322) 


H,S, GPA (4.00 ^ top) 






-87.097 (-1.910) 




Inter cipt 


3004.(5.347) 


3863. (9.092) 


2908. (6,840) 


6888. (5.274) 


Degrees of freedoni 


99 


265 


134' 


26 


Uorrictid R 


,2180 


.5397 


.5035 


.4660 



t ^ statiitics an in parinthises 
* - slgnif leant at the ,05 lavil 
** ^ siplflcsTit at the *0i livsl 
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two student types should be vastly different, Independant students are 

defined to be thoBe who receive less than $500 from their parental are married 

or are at least 21 years old^ and do not live at hotua. The aid estiJtiates for 

Independent students are markedly more successful . We attribute this sueceae 

to the qualitatively better information *e have on personal resources^- 

theoretically the primary determinant of aid for independent students. In 

contrast, our data on parental resources—theoretically the primary determinant 

of aid for dependent students™is weak. The available parental incoraa response 

is a student^reported figure and thus is of less certain value. Furtherj no 

cheeks of the parental resource figure were available to us* Thus, for the 

purpose of this section of the study, we confine our analysis to independent 

students « ' - 

The last three colimns represent regressions for independent students of 

the three higher education sectors. These results are interesting in their own 

right. In considering them, please note the following i 

1) The dependent variable in the private university regression la total 

32 

aid minus loans (that is, grants plus work study). - Private university 
regression attempts using total aid as the dependent variable sinply did not 
work, We attribute this failure to the dominance of loans in total aid to 
private univarsity students. Loans (not counting "other loans") account for 
58% of total aid to our sample of independent private university students. 
Loans constitute 45% and 26% of aid to independent state system and comunlty 
college students, respectively. More significantly, the average loan held by 

32 

No Independent private university students in our sample received 
welfare Income. 
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all Independent private university students in our sample Is a whopping $894.^^ 
The comparable figures for Independent state system and community college 
students are $208 and $117 respectively* When loans are required in large . 
magnitudes j it seems reasonable that they will not be viewed by the recipient 
in the same light as other forms of financial aid* By imputing a cost to their 
loan obligation, some private uniteraity students may choose to accept a lower 
amount than their financial need would qualify them for. This would be 
particularly true if need requirements are leas strict on loans than on other 
forms of aid^ thus allowing greater leeway for personal choice in the amount 
of loan aid received. In any case ^ even if the total aid including loans had 
proved Mtlmable for private university studentSj its use in our conditional 
logit analysla would be suspect* Since loans are a much larger part of private 
university aids total financial aid to private university students does not 
constitute as much a reduction in perceived cost as the raw numbers suggest* 
Thuss in our logit analysis, we somewhat arbitrarily estljnate total perceived 
financial aid to independent private university students to be 3/2 times the 
estimate for grants plus work study. 

2) The positive coefficient on the state resident variable Indicates 
that non-residents receive ^ other things equal, about $538 more aid than 
residents. This is presumably due to the much higher tuition fees charged 
non-residents, A residence variable could also be Included in the comiunity 
college regression (1 ^ out of CC district) , This changes the other parameters 
slightly and reveals that, other things equals about $273 less aid 



That iSp $894 ^ total loans (minus "other loans") divided by the total 
number of students, whether they received aid or not* Some students put 
together loan packages exceeding $3* 000* 
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(t"Statlstlc * --1.564) goes to out of digtrlct rasidents. This variable is 
omitted in the final regression becausep for in state students, it relatei 
more to a student's decisiori to -Attend a particular community college than it ^ 
does to the decision concerning which type of school to attend. Out of state 
residence proves insignificant to priv|ite university aid, 

3) Tuition costs at individual coimnunity colleges and state system 

institutions are virtually identical within their respective sectors. Tuition 

at private universities varies widely. Thus, a variable defined as the 

deviation of actual tuition paid by the Individual student from the mean 

34 

tuition for all private university students is used to correct the aid 
regression for differences in private university costs* The estJjaated 
coefficient (1*1198) indicates that slightly more than one dollar is added 
to aid for every dollar of additional tuition cost. This variable is eliminated 
in the estimation of aid for our conditional loglt analysis since, mean tuition 
is used as the cost varlabre f or the private university sec tor V^'Thusv -^j^ig-- • — 
deviation is always zero, 

4) The age variable' is in the ranges specified by the SRS questionnaire. 
Other specifications do not yield any better iults. We originally included 
this variable with the thought that older st idents might be more aware of 
financial aid opportunities and/or more experienced at obtaining aid* The 
significance of the age variable using the rar* a specification seems to 
confirm this expectation for state system and =armttunity college students. 

The significant negative coefficient for private university students seans 
to indicate either that age is correlated with some other variable which 



The mean tuition for private university students (weighted by 
attendance) » 12,300. . . 
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influences aid or that private universities prefer to grant more aid to younger 
students. 

5) The high school GPA variable was originally included to deterTfllne 
whether schools competed for higher ability students by offering them more 

aid than other students. One of our preliminary private university regressions 
seemed to confirm this expectation* When the tuition deviation variable was 

added, howaver^ the CPA variable became insignificant. This is due to the 

■ / 

not surprising fact that high CPA's and attendance at schools with high 
tuition costs are strongly correlated. We can only wonder about the reason 
for the negative coefficient In the conmunity college regression, 

6) The 4pplled-for--ald variable is set equal to one if the response to 
question #52 on the SRS is anything other than zero. A theoretical problem 
for our conditional loglt analysis arises here in that non-application for 
aid to attend a low cost school does not necessarily imply that a student 
wtjuld not apply for aid at a higher cost school. Fortunately ^ this problem 
is largely averted because the applied-for-ald variable is insignificant in 
private university aid estimations and is thus omitted in the final private 
university aid regression. Furthermore, the cost differences between com- 
munity colleges and state system schools are large enough to induce a sig- 
nificant Increase in state system aid applications from indapendent non- 
35 

applicants for community college aid* 



For dependent students j these cost differences may be large because 
switching from a Cdmmunity college to a state university often implies moving 
away from home. 
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The Loglt Analysis Variables 
The goal of our analysis is to arrive at an astimate of the probability 
that a student's eollege choice will fall into each of the three available 
higher education sectors (community college^ state system, private universities) 
We specify this probability to be a function of certain observed independent 
variables t 

/P^(cc!A) - ^c,ss}\ /^cc ^ ^^ccpl ^ss ' ^^sB,i Y 

HPi(ee:A) ^ /cc.ss) j ^ ^ ^ h[ 1^ " / 

+ hJ[G?. - GP ]2 ^ [GP. - GP l^U 
2\ 1 cc 1 ss i 

That is J the log of the odds between any two alternatives is a linear function 
of the observed Indapendent variables ^ ks specified above - 

The first independent variable is similar to Miller and Radner's cost- 
to-*income ratio. The difference, of course, is that estimated financial aid 
is subtracted from the student's perceived school cost. The cost figure used 
here Is the average basic educational cost (tuition and fees plus books) for 
the sector. The hypothesis involved in this variable structure is that the 
odds between any two sectors are a function of the difference between the 
financial burdens imposed by attending the sectors. We expect to be 
negative— the more the state system burden exceeds the conmiuhlty college 
burden > the graater the likelihood of the choice of the conmiunity college. 

Although the second independent variable looks d liferent thaft Miller and 
Radner's achievraent interaction variable, it Is very stallar. The mathematical 
form used reduces readily as belows 

(GP - GP )^ - (GP - GP )^ 

cc ■ ss 

m GP^ -.2GPGP + GP" Gp- + 2GPGP - GP^ 
cc cc ss ss 



- -^2 /gP(GP - GP )\ + GP^ - GP^ 
i cc ss J cc ss 
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The expression in braces is the same Cunctlonal form am Miller and 

Radner's achievement interaction variable with GPA substltutGd as the measure 

of achievement. We expect a negative coefficient for this term^ Indicating 

that students with large GPA*s prefer private schools to state schools and 

state schools to community colleges* Alternatively, students with small 

(lower) CPA's prefer the reverse. We do not stratify our sample by ability* 

We have no work option and thus cannot attempt to replicate Miller and RadnerVa- 

finding that within low ability groups the higher ability persons prefer work. 

Also* admission standards at all state system schools and even some private 

universities in Oregon are not so strict as to bar entrance to prospective 

students on the basis of ability alone. 

# 

The results of the logit estimation are sumnarized In Table 72, Overall, 
the conditional logit model correctly predicts the educational sector choice 
of 44*4% of the individuals In the sample. This result should be assessed in 
light of the fact that 33,3% correct "predictions" could be made by chance alone* 



Table 72 



Parameter Estimates of Conditional Logit Estimation 



Variable 



Coefficient 



T-statistic 



Cost-Aid 
Income 



.032 



.028 



Ability Interaction 



-1.229 



-1.668 



Mode Specific Dunmy 
(Conmunity College) 



-.375 



-,808 



Mode Specific Duimny 



-,169 



-.433 



(State System) 



135 obeervatlons 



86 degrees of freedom 



44 •4% correctly predicted 
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The ability Interaction variable has the expected sign and its t-^statlstic is 

significant at the 90% level. This is essantially the same result as Miller 

36 

and Radnar achiaved although our specification Is slightly different . The. 

mode specific variables are similar to intarcept terms in a normal ragraseion 
formulation t 

The financial burden variable with aid included la totally insignificant* 
This apparent divergence from Miller and Radnar *8 result may be due to any or 
all of the following factors* v 

1) The aKlstance of financial aid tends to lessen the cost dlffarencG 
between the three school segment alternatives^ thus making the difference in 
cost itself less important in the determination of an individual's college 
choice. 

2) The estimation , of financial aid available to low income students has 
no upper bound. The aid estimation equation for private university students, 

for example , is derived .from a sample . of ^independent ..students^^which.. Included n o, 

parsons of extremely low Incomes* Thus, estimates of the amount of aid that a 
low Income person could have received at a private university are eKtrapolations 
of the line fitted to eKlsting private university students. If there Is some 
upper limit of aid available ^ then the effective burden of higher cost schools 
could be seriously underestimated by our model, 

3) Our estimates of financial aid may involve so much error in themselves 
that any use of them in the conditional loglt estimation is hopalass. This 
argument could, of course, apply to Miller and Radner's parental income figures^ 

Our specification of the ability interaction variable is (GPA^ ^ - GPA. .) 

J ^ Sector Ind 

The conditional loglt modal operates on the differences between an 

Individual's variables for each pair of alternatives* Thus, in our modali 

(footnote continued on page 189 beginning at the top of the page) 
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footnote 36 continued 

where P^^ ^ probability of choice of a cotmnunlty college, given that 

only conmiunity colleges and private universities are available, 

^ parameter of mode specific variable (coimnunity college) 
^ parameter of ability interaction variable 
GPA^^ ^ average high school GPA of coranunlty college students 
CPA, ^ high school GPA of individual student, 

note that 

(GPA - GPA - (GPA " GPA y 
cc 1 ^ p i' / 

- (GPA^^^ - 2GPA^^ GPA^ + GPA^^) ^ (GP^^^ " 2GPAp GPA^ + GPA^^) 

^ GPA ^ - GPA ^ - 2GPA GPA, + 2GPA GPA^ 
cc p CC 1 cc 1 

- J GPA 2 GPA = 2 (GPA GPA^ - GPA GPA.) 
N cc p ; cc 1 p i 

Millar Sr Radner's academic Interaction variable is - . = _ 

" ^4 ^ SAT score of Individual 

1000 wnere i 

^ average SAT scure of students at school in sector j . 
NowA^^A^ (S A = S^A). 

lOoo 1000 lood ^ 

Thus Miller and Radner*s academic interaction ^^ariable is slipllar to our 
ability interaction expect that 

1) " we use high school GPA as the measure of ability 

2) our specification results in the unimportant constant term in the braces 
(| ^ ) above 

3) Our specification has the opposite sign and thus, to show the same relation- 
ship found in Miller and Radner, we expect a negative parameter* 
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although It may be more f^erloua in our model sinca our aid estimations change 
the relative position of the three choicea for each individual. This com^ 
pounds the errors Implicit in Miller and Radner'a use of parental income 
estlmateSs that an existing constant cost difference between sectors 
may be misspecif ied , 

4) The model itself might be specified improperly* Conditional logit 
eetlmation is" extremely eKpensive* Budget limitations precluded further 
eKperimentations with other specifications of this variable and with other* 
variables which theoretically could be significant. 
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VI. ^Sm^lARY AND CONCLUSIONS 

The quality and quantity of data on Oregon students provides the 
opportunity for QX tensive Investigation of post-^secondary educational 
choice. These data describe a system of higher education which consisted 
of 41 institutions and 160,072 students (107,534 FTE) in 1974. In addition, 
there were 152 private vocational schools with over 26,000 students en- 
rolled in resident and correspondence programs* As the reader knows, we 
were unable to include the PVS students in our analysis. 

We analyzed three distinct data sets-=tlme series. Student Resource 
Survey, and high school senior survey data—and the results were Interrelated 
and complementary. These data were exMilned In a variety of ways, including 
the use of simple cross tabs, ordinary least squares regression, discriminant 
analysis, a non-parametric classification procedure, and conditional logit 
analysis. Each approach had its own particular place In the overall analysis 
and each was selected for' a specific purpose. For example, the development 
and use of the non-parametrle classification procedure was prompted by an 
empirical imperative. We had a good deal of important qualitative data that 
we sought to examine I a non^parametrlc technique was our only recourse* 
Alternatively, a scientific curiosity motivated our Interest In conditional 
logit. It is a relatively new technique and seems especially promising in 
analysis of choice situations. Other researchers in this area have not had 
available the important information on student financial resources which we 
possessed. Since such resources clearly Influence decisions about and 
between schools, we hoped our data would enable a fruitful use of this 
technique. 

" • 225 
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Tn this chapter wu sutniiifirlEe the conclusldns from each of our separate 
Investigations* Some syntheBis of reBults will also be undertaken. 

A, Reviewing the Crosstaba 

This report contains altogether 82 pages of Information on lelected 
croBstabulatlons of the SRS data* MoBt of these explore differences be- 
tween students In the three institutional segments of Oregon higher educa- 
tlon—eomnunlty college (or two year public), state system (or four year 
public), and independent (or four year private)* We also contrast recip'- 
ients of BEOG*a and SEOG*s, taken together, with non--reclplent students. 
The information in these pages is descriptive of Oregon higher education and 
It lays an important foundation for the later econometric results. The cross- 
tabs evidence differences by segment that help us interpret our other work. 
These differences can be briefly suranarlged. 

First J recall that the SRS sample was edited to produce 1,654 observa- 
tions, accurately apportioned among the three institutional sepnents. Sec- 
tarian and part-time students (l.e, those taking less than nine credit 
hours) were omitted 5 as were all private vocatidnal-technical school attendees 
Beginning with basic demographic characteristics for this sample, we saw 
that 5*9% of independent students are attending school while married, com- 
pared to 16,4% of state system and 28,6% of community college students* 
In our edited sample of undergraduate (l,e. a sample biased toward younger 
students), 32% of the community college students were over 24 years old. 
This 25+ age group comprised only 14*7% and 4*4% of the state system and 
independent student bodies, respectively. The veterans numbered 26.9% at 
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coimnunlty colleges—eight times their proportion at private schools and 
double their representation in four year public schools. The three seg= 
ments were very close in sex composltloni In our sample, between 55-57% of 
their students were male and 44-47% female. However, they were very 
different, as one might expect, in their proportion of out=of-state stu- 
dents. A full 96.2% of our coimnunity collegenrespondents were residents 
of Oregon at the time of admission to their present school* Of our four 
year public school respondents, 85*7% were also from in-state* But only 43,3% 
of the private school sample were Oregon residents at admission. 

Of interest to state and local officials may be the fact that half of 
the Oregon students in our SRS sample attended a school in their own county. 
By segment the proportions of those doing so were 74%, community colleges; 
25*3% state system schools; 44.2% private schools* Remember, though, that 
many students live in a community college district that embraces several 
counties. In this ease they may go out of their county to attend a school 
in their C.C. district* In fact, 85,5% of our coranunity college respondents 
were attending a school in their C*C. district. 

Of interest to higher education officials in Oregon may be the surpis- 
ing results on inter- and intra-segment transfers (Tables 13 and 14) • The 
state system schools were receiving a larger proportion cf transfer students, 
but more of these were from other state system schools than from conanunity 
colleges. And the flow of students from two year to four year public 
schools was balanced by a nearly equal flow of students in the opposite di^ 
rection* Only a tiny proportion of our coimunity college and private sample 
had transferred to their present school from another school in the same 
segment , - . 

Our examination of high school and college grades seemed to show that 
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Oregon's conmunlty collages are providing increased accees to post-eacondary 
education. Among coimnunity collage respondents , 30,4% had high school grade 
averages below 2,50, This means that they would not have met the (1974) 
minimum grade fequirement for admission to the state universities , while 
17.2% of them apparently fell below the 2.25 admissions standard (1974) at 
the state colleges. These differences in grades, and others which concern 
educational aspirations ^ turn up again in our discriminant analysis results* 

We spent somo time looking at the stated reasons for pursuing higher 
education i we predicted a relationship between the motives for school atten^ 
dance and the sensitivity of demand to tuition changes* This relationship 
is not tasted directly In our analyses | but we did find that consumption 
motives were much more prominent in the private segment and that this seg-^ 
ment evidenced the most inelastic demand for education (to anticipate our 
regression results just a bit)* This will be an interesting area for other 
researchers to explore* 

A large number of the crosstabs presented cost and financial resource 
information by segment. To begin with, the SRS requested academic year 
budgets and we analyzed the responses in a number of ways- The three seg^ 
ments were very close on reported transportation ^ clothing, recreation, 
incidentals. However, total costs of schooling were greatly different" 
a mean of $2047 for community college students, $2546 in the state system, 
and $4097 for privates. The differences were attributable to segmental 
tuition levels. Thus while private school students tended to come from 
homes with higher average parental income (see footnote 22, p, 143), they 
maintained roughly the same school-^year standard of living as did other 
students. 

Turning to resources for schooling, we found that 1^ of all under- 

0 
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graduata students surveyed said they cDntributed nothing to their own 
support. (This figure includes 13,6% of the women and 6,9% of the men.) 
Alternatively s roughly 20% of all students were officially classified as 
self-supporting ("independent'') students by their schools. Two thirds of 
the sample fell between these statuses: approximately one third said 
they contributed some toward their support but that the bulk came from 
their parents and another third said that they were primarily self -"supportln 

If students were married * they typically received financial support 
from their spouse* However ^ the proportion of married students differed 
greatly by segment, as we have seen. To this support may be added that from 
parents* Far fewer parents of conEnunlty college students contributed di-- 
rectly to school costs than did parents in other segments"25% for commun^ 
ity colleges 51% for state system, and 67% for private school ^udents. 
Spouse and parental support together (l,e, "family support") helped to du^ 
fray 47% of the total cost of schooling in the private segment, 36% In the 
state system and 30% in the coimnunity college segments. In turn, students 
across segments contributed rather uniformly to their own support! the 
total (mean) support available from employment and savings was $1356 for 
community college students^ $1436 in the state system, and $1258 for pri- 
vate students* ' 

The analysis of aid Ci*e. non-^personal) resources proved Interesting, 
Students in private schools were disproportionately represented among the 
grant recipients and the borrowers. Tuition waivers and institutional 
grants emerged as a significant resource for these students, and they also 
reported a higher incidence of Federal grants. However, it was benefits 
that comprised the largest component of the financial aid package of comnun- 
ity college students^both in ternu. of nimbers of students reached and in 
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averngc doTlnrs per beneficiary. When we sufmned aid from grants, benefits 
and lonnHj the dlfferenceB beCween aegments tended to wash out. In the 
total plctura, aid dollars ware Important to a goodly number of BtudenCSl 
about one half of all state system respondents received sorae kind of fl-- 
nanclal aldj while two thirds of both the community college and private 
samples did* Remember, too, that of those receiving some form of aid, 40% 
in the overall sample and 53% in the conmunlty college segment eald they 
would either postpone or not attend school at all in the absence of aid. 
This speaks to the impact of aid on their enrollment decision, an effect 
which convinced us we should include financial aid as a variable in our 
regression analysis of enrqllment de2nand over time. In addition, tht pres- 
ence of financial aid was seen to have an Impact on their choice among sag-- 
ments and among schools within segments. 

The SRS data was also used to learn more about Federal aid recipients: 
^- the =173 awar dees in our sample were- compared- with J192 = reapondents who r 
ported receiving no BEOG or SEOG aid. The two samples were quite close 
in age and sex composition and in marital status. They differed somewhat 
when high school grades and degree aspirations were considered. However, a 
larger difference occurred with veteran's etatue: veterans were under- 
represented In the aid sample. 

The. anaiysis of financial resources turned up slEeable differences. 
The mean parental Income for recipients ($8907 L was half that for the 
other group ($17,143), When we computed means for "family support" we got 
$726 for the aid sample arid $1471 for the others. Considering the responses 
from those students who reported support from their ovm employment and sav- 
ings, we derived a mean of $1598 f or , the non-reclplents and $940 for the 
aided group. In all, we concluded that the BEOG and SEOG awards are going 
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to thoae Oregon students who have a lower level of personal resources 
available for schooling. 

If our financial re^source Inf oration ia accurate, this "personal 
resource gap" is cldsed by a variety of state, federal and/or private 
aid monies* About half the BEOG/SEOG groups , compared to 20% of the non- 
reciplents, reported taking out loans during the 1973-^74 school year. The 
two groupa were closer on benefits i 20% of the Federal aid sample reported 
benefit dollars while 27% of the other group did. Grants ware the critical 
factor. The aid group (all of them grant recipients, by d ^flnition) re- 
ceived an average of $898 in grant monies. The average . ' . tward (S801) 
was about the same for the non-BEOG/SEOG group, but only 24% of thm re- 
ceived such monies. 

When total financial resources were eKamined, those of the aid group 
stood at 82% of those reported by the non-recipients* We then compared 
total resources with total costs and determined that the sample of non--ald 
students overreallzed their financial needs by 20%, the aid group by 3%. 
The latter group confirmed how close to the financial edge they wem when 
62% said they would not have gone to their present school had they not 
had financial aid. In fact^, 60% felt they would not be attending school 
at all, at present i without aid, 

' Bt Examining the Decision tfliether or Not to Attend College 

We collected time^'series Information on post--secondaty enrollments , 
prices and elig^le population, along with local and national economic 
conditions and alternatives to school. These were used to estimate an 
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equation repreaentlng demand for higher education in Oregon, during 
the period 1960-^1974* The first set of equations dealt with freshmen 
enrollments. It was found that price Increaaea negatively Influence en-- 
rollment demand while growing per capita income, unemployment and ellgi-* 
ble population affect enrollmente positively. An institutional variable 
representing draft pressures » as measured by the number (in thousands) 
of 18--21 year olds In the Armed Forces, also appears to have positively 
Influenced enrollments over the past fifteen years. 

These results are consistent with economic theory which stresses 
the Importance of opportunity costs in people's decisions among activity 
options. Opportunity costs In this model are represented by the unemploy-* 
ment rate and draft pressures, fm increase in either of these variables, re- 
presents a decrease In available alternatives and thus a reduction in 
the opportunity cost of college attendance. Although we had hoped to be 
able to include hourly ofi^rnings of Oregon production workers as a proxy 
for Increasing opportunity cost, this was not possible because of the 
close relationship between per capita income and hourly earnings over 
time and the problem of multicolllnearlty which results. 

The total equation (5,2) successfully accounts for most of the varia-* 
tlon in enrollments over the period 1960--1974. However, we felt that the 
aggregation involved In looking at total freshman enrollments tended to 

...... f!^' , , 

obscure potential differences In the demand for various types, of colleges. 
Our earlier work with crosstabs certainly pointed to dlfferencfs among 
student bodies in the three segments. So we attempted to look at jag* 
mental demand equations based again on our time series data. This effort 
proved interesting Insofar as the variables used to estimate demand retained 



the hypotheBlzed signs. However ^ collinearlty among the "Independent" 
"variables was extreme and ma a result of this violation of an Important 
statistical condition of ordinary Itast squares estimations confidence 
cannot be placed in the absQlute size of the coefficents obtained ^ How-- 
ever^ it Is not illegitimate to consider their relative siie from one seg- 
ment to another. When we did this we concluded that enrollmetits at conmun 
Ity colleges are more sensitive to changes in the eKplanatory; variables 
than are enrollments at public or private four year schools. In the case 
of every variable^ the coefficient ^ which is directly Interpretabla as an 
elasticity of demand^ Is substantially larger for the community college 

This eq worked fairly well — retaining significance 

In the coef f Icents on Income , deferment pressures, and eligible popula- 
tion and accounting for tnost of the variation in freshman enrollment over 
the 1960-1974 period. Many of the crosstab results suggest reasons for 
these segmental differences in enrollment elasticities! differing motives 
for enrollments varying financial resource and parental income -levels ^ ^nd' 
diverse age and marital profiles which Xikely imply divergent family and 
economic responsibilities between student groups. Few researchers have 
had-the data- to investlgat demand for education by institutional segment. 
Our results clearly indicate that there is a need for this kind of dis- 
agS^^egation in future work. 

Because financial aid loomed large as a factor Influendlng enrollment, 
we undertook an eKtenslon of our time series analysis tblricl^^ 
and Federal financial aid. The equation (5.3) was estimated for totals 
undergraduate enrpllments in all three segments, (Our Federal financial 
aid data did not permit a disaggregated investigation of demand by seg- 
ment.) Financial aid turned out to he the most significant variable In 



this formula t ion, had the eKpected positive sign and was inelastic wit^ re- 
spect to enrollment demand, as we might expect. Our resultg for aid are 
suggestive only; they are far from complete as we were unable to ineorporf 
ate data for benefits or for any Insitutional or prtvate grants and loans 
These are Important sources of aid- — critical for private school students*^^^^^^^^^ 
and their omission means that our regression results underestimate the Im- 
portance' of aid, ^ . ■ . ;^ 

A i In alii the Inclusive set of regression results supports the bel^f 
. t ha t..enr oilmen t demand tends to be price InelastlCrand -lncome-elas 
addition^ the rate of unemployraent, size of the military draft, number of 
High school seniors, and amount of available financial aid were all posi- 
tively related to enrollment demand. However, of these, all but the vari- 
able representing eligible population had coefflcents which were Inelastic. 

We sought to further understand the enrollment decision by analysing 
the post-secondary plans of Oregon high school seniors, A non-metric 
discriminant technique was used with cross-sectional survey data, gathered 
from students graduating in 1975, We developed profiles of 4,000 students 
planning to attend an Institution of higher education vs. some 4,000 choos- 
ing a non-school alternative. Eight variables were selected for use — ^high 
school G,P.A,, parental occupational and educational levels i type of high 
school program, high school size and location. Using the differences in 
responses of the two classes of students, the non-metric model correctly 
predicted over 70% of the enrollment decisions made by these 8,000 students. 

The best single predictor of Intended college enrollment was the 
variable for grade point average. The results for this and the remaining 
variables seemed to confirm our general notions about the kinds of young 
people who are likely to enroll in college. Thus, the potential anrollee 
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would tend to have a high school gradQ polht average of 3.25 or better; have 
parents of mid- to high socioeconomic status (as Indicated by occupation and 
■education levels)! and be attending a larger V urban high school where he or 
she la enrolled in a college preparatory curriculum. An individual with 
lower grades and socioeconomic statue, and attending a small rural high 
school is more likely to pursue an Inmedlate work alternative than to con- 
tinue schooling* 



, C. Looking Further at the Choice^^Anong 

™ ^ Institutions" of Higher Education . ^ 

We were intrigued by the differences between segments which surfaced 
again in the time series analysis. To look further at these differences 
we analyzed two cross-sectional surveys--the 1974 SRS and the 1975 survey 
of high achool seniors. The results of traditional and non-parametric 
discriminant analyses of this data offered some interesting further com- 
parlsoni of student characteristics among segments/ The conditional logit 
analysis^ meanwhile, provided additional Information about the effect of 
financial aid on the choice between segments* 

Discriminant analysis of the Student Resource Survey data revealed 
differences in the financial positions of students attending two-year and 
four-year public schools and private colleges (ranged from lowest to high- 
est In terms of resources), Comunity college students raported average 
parental income and total resources below the sample mean, and appeared 
the most likely type of student to be receiving food stamps. Non-metric 
discriminant analysis of post-high school plans reaffirmed these patterns 
by demonstrating the likelihood of low parental occupational status and edu- 
cational levels o£ students planning to enroll In comunlty colleges, 
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Furthermore, students planning to attend schools In this lees expeneive 
segment reported that cost and distance were their primary choice considera- 
tions. Distance represents an important component of coat, not only in 
tenns of ' dollar distance of conroutlng to school, but also as it offers 
the option of living at home and thus reducing direct expenses* 

Academic ability (as measured by high achool grade point averages) 
also appeared lower for individuals attending or planning to attend commun-- 
ity colleges than it did for average students in the other two segments - 
Grade points of those planning to attend private schools were generally 
the highest of the three segments. This may be a reflection of relatively 
greater selectivity of certain private schools* These high ability rank- 
ings were found in conjunction ^ith high parental Incoae and socioeconomic 
status* Given greater ability to pay, cost and distance are less influential 
in the achool decision process for those planning to attend a school in 
this segment* Individuals reporting that school reputation and character- 
istics (size, etc*) were the most important rgasons for selection of their 
first cholee school were likely to attend private colleges. 

Academic aspirations also appeared to differ among choosers of the 
various segments*^ Relatively high aspirations (i*e*^ plans fcr graduate 
study) were exhibited by those who tend to select the private schools, 
while an Individual intending to obtain a bacbeljors degree was most likely 
to select a four-year public school* The low and uncertain aspirations 
of those selecting conmiunlty colleges may reflect the different type of 
program offered by these schools (1*8, two-year and vocational or technical 
certification)* This need not be the total explanation, however, sinea it 
is quite possible to obtain two years of undergraduate training at a 
comnunity college and later transfer to a four-^year school offering a 
^Miller and Radnar (1975) report a similar finding* 
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B.A, and more advanced degrees* A partial eKplatiatlon of the stated 
lower aspirations may relate to the previoualy noted observatlQn that 
students from working class families are likely to select coMunity 
colleges. Recent sociological research has suggested that working class 
Individuate may view their opportunity set as severely limited and these 
limitations may be rationally reflected In lower personal aspirations.^ 

Not all variables eKamlned showed differences among segments, A sex 
variable, when included In the linear discriminant functions , did not 
^^^^t^^^"^^^^ power of discrjtaination Mong school types. Profilei 
of high school seniors who planned to attend versus those who planned to 
pursue other activities were developed separately by sex. The profiles 
were quite similar in nearly all the variables. However, the swltch-^over 
point (*5 posterior probability) for attending college occurred at a 
higher level of grade point average for women (greater than 3.25) than 
for men (greater than 3,00), Also, parental education levels appeared 
more important In predicting women's continuance of education than the 
same decision by men. It would be interesting to eKamlne data from an 
earlier time period to ascertain if more definite patterns could be de- 
veloped according to student's sex* 

Like Miller and Radner, who also Included sex as a variable in some 
of their formulations, we found no notable differences In our results 
when our data was partitioned by sex of respondent. The two exceptions 

to this occurred when we examined educational aspirations and personal 
2 — — — ____ 
See Sennett and Cobb (1974). Also see footnote 10, Chapter V, 

3 

The data on Oregon students which would allow us to do this Is 
not available for years prior to 1972. 
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financial resources* In our SRS sample, 15% of the men and 7.3% of the 
women said they planned to obtain a Ph.D. And the proportion of married 
women who have such plans is tiny~2,2%p compared to the 8.1% of married 
men* When we examined means for family support we found that women 
students (except in the community college segment) received, on average, 
25% more money from their families than did men. In all three segments 
women students reported less money available from their own emplojnnent 
and savings than did men. The differences between own support dollars 
ranged from 41% in the private segment to 65% in the state system segment. 
Clearlyi there Is a trade-off here between own support and family support. 

The differences between men and women in terms of educational aspir-- 
atlons and in financial resources from their owa employment undoubtedly 
reflect patterns of discrimination against women in the larger society™ 
in role soclaligatlon and expectations and In labor markets. If this 
dls crimination is compounded in the process of acquiring a collage educa™ 
tlon, our data would not likely demonstrate it. 

Distinguishing students who planned to or who were attending^ sectarian 
schools based on the Information available proved quite difficult. These 
students appear to combine low parental Income with high cost educational 
Instltutlons-^-ln other words, they preseit an anomaly and confound our 
quantitative techniques. This pattern apparently evidences a desire to 
purchase a specialised product, for which public education Is not a close 
substitute. Students choosing to attend church-^related schools tended 
to identify parents' wishes and school chaLtacteristics relatively often 
as their choice criteria. Cost was chosen as an important reason by only 
one individual in a sample of over a hundred persons I Although Indlvduals 
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choosing this iegment were different in certain aspedtg of their pro- 
files ^ there is substantial segmental overlap In certain characteristics 
such as socioeconomic status and grade point averages* As a result, 
sectarian students are most difficult to detect* There were also some 
similarities between two- and four-year Students attending public 
schools, and between those who plan to attend four-^year public versus' 
private schools* Neither the model based on the SRSj nor the one^ esti- 
mated on post-high school plans, however, has much difficulty distinguish 
ing private school students from those choosing community colleges. 
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VII. POLICY lOTLICATlONS MD RECOMC^ 

Firsts the policy minded reader Is cautioned that in drawing implica- 
tions and raconfflttendations from this studys the structure and limitations 
of the data should be kept in mind. For eKamples some parts of the time 
series analysis deal with freshinan rather than total enrollments* Further * 
in the case of community colleges "lower division collegiate" anrollments 
were studied, Theae are (freHhman and snphomore) enrollments in cc)u rne- 
work whiuli is cumpnrabiu. to thnt of flered by. four yyar publJc and private* ™ 
schoQls—coursework carrying credits transferable to these institutions. 
Thus, the time series does not address the question of the changing mlK 
of vocational-technicalj night school, non-credit ^ and academic course-- 
work in community colleges over time. An adequate study of this and related 
questions would require data on private vocational and technical schools 
as well as on the changing composition of student bodies and course offer-- 
ings at both two and four year schools. However, we did estimate an equa-- 
tlon for total enrollment and compared it with both our work (on freshman 
enrollments) and the work of others, Whon eKaminlng and using the regres- 
sion results i then, the reader should note the particular dependent variable 
being employed as well as the data qualifications which apply to the equa- 
tion. 

The diacrlminant analysis based on Student Resource Survey informa- 
tion also applies to a limited population. The community college sample 
does, in this casep Include individuals enrolled in vocational or technical 
caursework as well as those earning college transfer credits. However ^ 
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the < responaes Included are those of resident undergraduate student e, taking 
nina or more hours of classworkj thus excluding part-time individuals in 
all segments. Additionally, as before, the portion of the student body 
enrolled in community college evening courses such as pottery making, judo, 
folk dance I etc* (officially referred to as non-^relmbursable students for 
budgetary purposes) is not captured in this analysis* These data criteria 
are the same for the crosstabulations and conditional logitanalysisV both 
based also on SRS dataj; except that the samples used here are hot limited 
to . Oregon ^.resident s . ^ ,_ . _ _ _^ . . -^. ^ ^ . _ 

We do not consider the various emphases of the data used to be a weak- 
ness of the study, Howeveri in interpreting the results it ie necessary 
to keep in mind the population from which the data is drawn and to which 
the subsequent analysis thus pertains* 

A* Prices » Equity , and Efficiency : Some Policy Implications of the 
Regression Elasticities . 

The enrollment demand equations estimated; on time series data confirm 
the theor,etical belief in the relevance of certain economic and inatltu^ 
tional factors in determining educational chQice* Of the variables used 
in our formulations s some are more accessible to certain groups of policy 
makers than are others* For example , the Oregon State Board of Higher 
Education has direct control over the level of tuition in the state system 
schools and can Influence the alie of the eligible student pool through 
manipulation of entrance requirements. Likewise t local school boards can 
affjict jrlce and eligibility considerations at community colleges. As 
administrators at many individual achoola around the country have realised, 
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they can also affect enrollments at their institutions by altering enroll- 
ment procedures and class hours for groups that have not traditionally 
attended college— ^tniddle^aged housewives or workers, for eKample. Thus 
while our equations Included a variable for the eligible pool of attendees 
based only on high school graduates, the si^e of this potential pool is 
also amenable to some purposeful manipulation. Unf ortunately , the remain- 
ing regression variables are considerably less tractable to policy at the 
state or local level. We are talking about per capita inconieij military 
draft policies, unemployment , and to some extent financial aid. This 
puts higher education in a relatively vulnerable positions as the last 
seven years have clearly shown* 

We intend to talk about federal policy , In the specific matter of 
financial aid, later in this section- But for purposes of the present 
discussion we will confine our attention to the one factor most manipu-- 
lable by state and local officals^ — tuition and fees. 

Our regression results lend support to an already large body of evi^ 
dence (Jackson and Weathersby:1974) that enrollment demand is price inelas- 
tic. The price responsiveness of enrollments should be of particular 
relevance to policymakers in this period of Increasing stringency in the 
financing of higher education* Tuition and fees are. a policy tool which 
is directly accessible to the state decision makers- The own price in- 
elasticity of enrollment demand suggests that if tuitions are increased, 
ceteris paribus , total revenues collected will Increase even though enroll-- 
menta will be negatively affected. This effect is predicted for all three 
of the Institutional segments in Oregon ^ although its magnitude would vary 
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by , eegment . Simply noting this affect j however does , not address some of 
the ^important distributibnal issues- Who are the student a whose enrollment 
will be discouraged by higher prices? ^ 

The crosa-aecclonal analysis^ together, with segmental equations, sheds' 
some light on this question. The students ^ith the most elastic demand 
are those with the lowest income and financial resources at hand. They 
tend to come from families of low socio as reflected by - i 

parental occupations and educational- levels . These individuals are the 

least likely to attend collage in the first place ( ceteris paribus ), and 

^ . . ................. .^^^^ .. ... . ^^.^..^^.^ . __ _ 

also the most likely to report cost as their most important decision cri- 
terion. To the extent that higher education contributes to Individual 
economic and social mobility, Increased prices (reduced access) without 
an offsetting increase in financial aid to low income indlvidualsv can be 
eKpected to contribute to the maintenance of the existing class structure,^ 

It Is possible, of course^ for price Incraases to work in a manner 
which would tend to redistribute income in the direction of greater Income 
equality. This would occur to the eKtent that financial aid is provided --^ 
to lower Income students to offset a general price (tuition) iricrtas 
Proponents of full-cost tuition pricing appear to have Just this role In 
mind for financial aid* M efficiency criterion forms the basis for their 



It is not the purpose or Intent here : to enter the debate regarding 
the varying value or contribution of education to Individuals* 

See Christopher Jencks, et^^ al , i Education Vouchers i A Report on 
Financing Education by Grants to Parents , prepared % the Center for the 
Study of Pufilc Policy, Cambridge, Massachusetts * March, 1970* and John 
E. Coons, William H* Clune III, and Stephen D. Sugarman, Private Wealth 
(Footnote continued on next page) 
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aoncern that the pre.^Gnt differentials becween the relative prices of school 

segments arc quluo arbitrary and destructLva of the proper aliocative role 

of ciompetitlve pricing. They suggest that all public schoolB charge tui- 

3 

tlons that represent the full cost of Instruction. However^ a change to 
full-coat pricing would have large distributional effects. And a concom- 
itant concern for equity moves the full-cost tuition proponents to an 
advocacy of a greatly eKpanded program of need-based financial aid .to > 
individuals . In this way accese to higher education would not be contin- 
gent upon family or personal incomes while choice among schools would not 
reflect the inefficiency now occaaioned by stiite subBldiEed prlcts, 

Tn this context It Is interesting to look more cloHaly at relative 
Begmontal priceB of Oregon schools ^ currently and historically. Table 73 
displays annual levels of tuition and fees by aagment, adjusted by the 
consumer price index, for 1960-1974. The real (weighted) price of commun- 
ity college attendance has fallen 29% overall during this period , having 



' and Public Education i Cambridge^ Massachusetts: Harvard 
University Press, 1970, for a detailed ^analysis of the^ equity and effi- 
ciency implicatiions of full=cost pricing coupled with vouchers in the public 
schools. The 1972 Report to the Board of Higher Jducation,; State of 
Illinois, by the Commission on the Financing' of Higher- Education, examines 
the Implications to the State's students and achopls of a move to full^coat 
pricing and increased * need-based aid to individuals in higher education. 

3 

This cost can be calculated in several ways, combining varying com- 
ponents of gross institutional budgets. However, a kind of consensus has 
evolved about what items should rightly be included in "instructional cost," 
and by this definition the segmental tuition levels in Oregon schools 
evidenced the following relationships to total instructional cost in 1973: 
conmunity college tuitions, 17.5%; state system tuitions, 25%i private 
school tuitions, 81%. (Sourcei HEGIS data for Fiscal Year ending 1973.) 



declined In ten of the fifcteen years eKamlned, During this same time, 

state system tuitions haveMncreased over|l^by 35%, In real terms ^ while 

- ' - ^ ^ ^' 

actually falling In eight particular yearsr ^eanwhile the real price of 

an education at: a private school in Oregon has increased by 77%* 



.TABLE 73 



Weighted Average Annual Tuitions and Fees (Real Terms) 
In Three Institutional Segments 



YEAR 



COM. COL. 



4-=YR PUBLIC 



PRIVATE 



I960 


$ 276 




$ 299 


$ 810 


1961 


280 




296 


853 


1962 


276 




322 


954 


1963 


270 




354 


985 


1964 


262 




349 


1074 


1965 


229 




343 


1120 


1966 


215 




333 


1202 


1967 


204 




363 


1289 


1968 


211 




350 


1304 


1969 


202 




369 


1442 


1970 


205 
215 




351 


1441 


1971 




415 


1461 


1972 


218 




408 


■ ' 1*83 


1973 


209 




423 


1486 


1974 


197 




405 


1435 



Shifts in Relative prices can be expected to result in changing sag- 
mental enrollment patternrji Although we were unable to estimate cross 
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price elasticities due to Gxtreme colllnearity among the prices, theory 
' auggenta that a price increase will prompt some consumers to purchase 
substitute goods* A declining price for one good (e.g, community college 
education) will cause. subsitution in favor of that now relatively less 
expensive good and away from the now relatively more expensive alternatives 
It seems clear that the very substantial differences in relative prices 
between segments at any particular point in time as well as the changing 
relative prices (in favor of the new two-^year schools) account for some 
measure of the enormoua growth in conrnunity college enrollments in Oregon, 
Thus, more than a change in taste or the availability of a newly differ- 
entiated product is evidenced by these growing enrollments. In the setting 
of public school tuition and fees, the State has encouraged a shift in 
enrollments away from the four^year and to the two-year public institutions. 

These secular changes in relative prices between segments also have 
distributional effects. Since students attending four-year public schools 
tend to have higher parental incomes and less elastic demand, increases 
In prices for that segment will tend to have a less regressive effect 
than would equivalent increases for the community colleges. Thus, de- 
creases in prices for the community college segment will tend to be rela-- 
tively progressive in their distributional impact , None of this is intended 
to suggest that one particular policy of pricing be exercised over another. 
Our purpose is to help make explicit the efficiency and equity Implica- 
tions of the secular changes in relative segmental prices in Oregon, In 
historical terms, there have been distributional effects of pricing policies 
in the state's educational system. Were these effects intended? 
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The remaining variables in the regression analysis deserve some 
further interpretation. The present general economic downturn ^ through 
its reduction in student ability to pay^ is expected to have an additional 
dampening impact on enrollments* This effect should prevail although in 
the individual enrollment decision during any one termj reduced work op* 
tions may causa some people to enroll in school. The draft variable can 
be expected to operate neutrally during the present use and maintenance 
of a volunteer army. However, our results suggest that historically 
there has been a positive net influence on enrollments due to an increase 
in size of the Armed Forces (i,e, a deferment effect). Thus, the decline 
in deferment preaiures partially explains the recent decline in the rate 
of growth in higher education enrollments. It is possible that should the 
United States begin a military build--up in South Korea, the Middle East, 
or some other area of unrest, this variable might again exert positive 
pressure on enrollments* 

It is tempting to turn the results of the foregoing data analysis to 
very specific policy use—for example, to predict the potential changes 
in segmental enrollments attendant upon some specific planned tuition 
change. This temptation should be resisted* It would be naive and quite 
illusory to employ the coefficients developed in the work in this specific 
and mechanical way* This is not only because of the colllnearlty problems 
which do Influence the reported segmental results. In undertaking regres= 
slon anal)^sis it must be assumed that no major structural changes have 
occurred in the period under study. In using the results of such an analy- 
sis for purposes of prediction, we are further assuming that none will 
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occur in the near future. But in some years unpredictable changes in tastes 
will occur as may alterationB in the economic climate or in the structure 
of the educational marketplace. Such changes as well as changes in variables 
not Included in the model will likely not be captured by the researcher's 
analysis* 

It is far more productive to reflect on what can be learned from the 
general relative differences between institutional segments and student 
populations* as developed in this analysis. In this context ^ the exact 
size of the coefficients does not Interest us, but their direction and 
relative size does. We have tried to use them to draw profiles of the 
institutional segments which will make general policy impacts more obvious. 
There is nothing mysterious nor overly complex about the micro-economic 
questions of efficiency and equity in the financing of higher education. 
There is no reason why legislators and other policy makers should not 
deal with these concepts explicitly In deliberations about educational 
financing. We know that there is some sentiment in Oregon for legislative 
consideration of full cost pricing and voucher financing. We would like 
the debate over these financing alternatives to begin, and hope that our 
report will be of service In it. 

Federal Financial Aid Policy 

It seems to us that there are two basic questions the answers to which 
should inform financial aid policy at the Federal level* Flrat, are the 
aid programs reaching the population for which they were intended? This 
question really breaks down into two parts* Does the recipient population 
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exclude groups that should be in It, and if so which? Second ^ how are 
the educational choices of individuals affected by the receipt of financial 
aid? We intended to examirie the characteristics of the BEOG/SEOG appli= 
cant and recipient populations in Oregon, in order to provide answers to 
both parts of the first ofnthese two general questions. However, Oregon 
officials told us that the U*S, Office of Education would not authorize 
release of the applicant files to us* A distinGtly less satisfying alter- 
native was to analyse BRS data for those respondents who were BEOG/SEOG 
recipients. This we did and some things were learned thereby, although 
far less than had our first course of action been allowed, 

First of all, we can only provide a very general answer to questions 
about characteristics of the recipient population* The most Important 
cKatacteristic is that Oregon recipients need their grant monies to enable 
them to attend school* Three factors converge to make this clear* 

1, For recipients! personal resources at hand are 'relatively low* 
about one-half those of the non-recipient sample* 

2* Personal resources of recipients could not likely be called upon 
further to fill the apparent cost-resource gap. For example. In Che 
absence of aid, only 3% to 5% of recipients reported that they would fur= 
thar utilise such personal resource alternatives as additional assistance 
from parents or additional school year and/or sumner employment* Mean- 
while 60% said that they would not attend school at present ^ Implying that 
personal resources could not be stretched any further to enable attendance 
in the absence of aid. 

3* Federal grants and state scholarships are the largest source 
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of (non-personal) financial aid for the recipient group we studied. These 
aid monies are subscantial enough that they nearly close the cdat-^raaource 
gap for those receiving them, (Loans help too,) All of this evidence 
suggests that the delivery of BEOG/SEOG aid dollars to Oregon students 
has been efficient. 

Future research might examine the allocatlve process more intensively. 
For example* are there high schools * communities, counties or regions of 
a state (or regions within the U.S,) which are underrepreaented in the 
applicant or recipient populations? If so* Is this a problem of access 
to information about Federal grants? Additionally* a comparison might be 
made between BEOG/SEOG recipiencs and those receiving state or institutional 
grant monies* where the determination of need is based upon CSS (College 
Scholarship Service) evaluation of applicant financial forms. Our tenta-- 
tlve Impression is that this latter recipient group has higher parental 
income* on average* than do the Federal aid recipients. Is this intended* 
or a consequence of the process by which ''need-' is defined In each of the 
two cases (i.e. BEOG vs. CSS need criteria and evaluation)? 

Remember, however* that a part of our results took a very broad look 
at financial aid in Oregon. The financial aid regressions (Section V-3) 
estimated level of total aid for approximately 500 financially independent 
students. The overall results were reassuringi they suggested a strong 
relationship between need and the receipt of aid. The coefficient on 
personal income was negative and very significant. This tells us that the 
lower a student's personal income (from all sources), the higher was the 
level of financial aid received. The relationship was a strong one for 
all three segments. 

■250 ^ . '. . , 
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We have discussed, In other parts of this report, the impact of aid 
on the attendance decision of individual students. The crosstabs bore out 
the precariousness of school attendance for aid recipients and disclosed 
a substantial Impact on the choice between schools due to aid offers, 
(Moat recipients said they would not be attending their present school 
without the offer of aid*) This result is further enforced by the time 
series analysis wherein financial aid turned out to have the most signi- 
ficant coefficient in our equation estimating total higher education en- 
rollments, 1960^1974* Obviously the bulk of the enrollments over this 
period were of students who were not receiving aid (hence the inelasticity 
of the coefficient)* But we may interpret the significance of the coef-- 
ficient to mean that for those who did receive funds from the rapidly 
growing aid programs s the impact on this enrollment decision was very 
Important. 

We have cited the relatively low personal resource levels of BEOG/SEQG 
recipients and the importance to them of aidj both in their decision to 
attend school and their choice between institutions* A further character- 
istic of the programs themselves interests us. As the reader of this 
report will know, many financial aid programs are institutionally based 
(e.gp College Work Study, National Direct Student Loans)* Alternatively, 
the federal grants are given directly to Individual applicants, to be used 
at the institution of their choice* This characteristic provides a great 
deal of flexibility* The flexibility, in turn, makes BEOGs and SEOGs 
a potentially powerful component in a financing system which stresses 
equity and efficiency* Efficiency considerations suggest that education 
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be priced at or near full cost. While a concern for equity directs our 
attantion to the differential Impacts of such a pricing pollcy^^students 
with relatively low resource levels will be harder hit and likely prohibited 
from school attendance, A program of direct aid to individuals allows us 
to address our equity concerns directly and easily, A move to full cost 
pricing would greatly increase the cost-resource gap and, thus^ the level 
of "need" for many students. Federal grant programs are structured to 
respond to this new and substantially higher level of individual need. 
The necessary prograimnatic change would be a much higher level of funding. 
But if Congressional support for these grant programs increases ^ and we 
hope it does, then the ability of policy makers to transform highet edu-- 
cation financing will be enhanced, 

C* The Fundlrig of Future Research 

The establishment of Educational Coordinating Councils in each state 
greatly increased the ability to carry out coordinated educational planning 
and research. We think the Councils can play a very important role in 
theBe areas. Unfortunately , there is no apparent process or structure to 
facilitate research between states* This sometimes results in duplicative 
effort and in activities that amount to inventing the wheel over and over 
again. For examples in the last several years a number of state Councils 
received NIE money to carry out basic data gathering projects on higher 
education. Reading through the eventual reports issued by each, one is 
struck by the similarity in problems, frustrations ^ and shortcomings exper- 
iencea in each state's efforts. Some of this could surely have been 
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prevented had there been more shared Information between states. An 
alternative approach would be to allocate money to a poaitloii within the 
NIE hierarchy, to be filled by someone who would act in a consultative 
capacity to state Councils or individual researchers, such as ourselves, 
who were undertaking research on higher education demand ^ financing, etc. 
There are a great many research mistakes that need not be repeated and 
positive lessons that should be. Several obvious lessons are suggested 
by our research on educational demand, for example, 

1. Data on private vocational school students should be included in 
any time series or cross sectional study of demand for educatinn* 

2, Such studies should also include financial aid as a factor 
influencing demand for education; the omission of this variable in all 
studies to date causes a crucial inadequacy, 

3* Sectarian school students should probably be separated from the 
non-»sectarian| both are usually lumped together as private school students, 

4, Student-reported data on parental income is of questionable 
reliability. Miller and Rodner*s results were also plagued with this 
problem. However, we dissent from the prevailing notion, in the profes- 
eionaly financial aid community , that students cannot accurately report 
their own costs and financial resources, 

5, Information from high school seniors on what they are going to 
do after graduation is reliable and can be used for predictive purposes.^ 

4 

The population of Oregon high school seniors is surveyed each Fall 
regarding their post-graduation plans* A follow-^up survey is conducted 
one year later* The rate of consistency between plans (which are given 
in some detail) and actual behavior is about 80% • 
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This contradicts sociological flndiiigs on the inconsistency between what 
people say they are going to do at some future point and what they actually 
do * 

In sump NIE could play an important role in the coordination of research 
on education. Such a role is necessary and in its absence there is waste- 
fully duplicative research at the state level* 

We have a final research concern* The last year has seen an acceler- 
ation in the number of federally-funded research efforts which Involve the 
use of conditional logit analysis. Our experience with this technique 
has convinced us of two things, 

1, It is a powerful new approach to the study and prediction of 
Individual choice* Obviously ^ there are a great many research situations 
where its use is compelling* The choice between achoolSj modes of 
transportation to works occupational choice Itself s etc*— each is amenable 
to a logit analysis* 

2. The successful use of logit is highly dependent upon one's data* 
We find it difficult to imagine that any set of data is really adequate 
for the requirements of this technique unless It was collected specifically 
for a logit analysis. This is because it is necessary to have extensive 
information on a respondent's evaluation of alternatives in the choice 
situation being investigated. That iSj of all the distinct options avail- 
able to the chooser 5 which are under consideration and what are their 
characteristics? A logit analysis is complex, expenaivej and fussy. It 

is also compelling because the technique can be so powerful* We hope that 
future projects proposing to employ a logit analysis are very critically 
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scrutinized in revlaw by granting agencies. The major concern should be 
whether or not the researcher shows an understanding of the unusual data 
requirements of logit. Then the structure of the data itself should be 
assessed for closeness of fit with the technique's requirements. 
Professor Dan McFadden^ University of California at Berkeley ^ or one of 
his assistants* could be helpful in these kinds of assessments # 
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APPENDIX A 

SCHOOLS INCLUDED IN 1974 STUDENT RESOURCE SURVEY 



Community Collages 



State Schools 



Blue Mountain 

Central Oregon 

Chemeketa 

Clack^as 

Clatsop 

Lane 

Linn-Benton 
Mt. Hood 
Portland 

Southwestern Or agon 
Treasure Valley 
Umpqua 



Eastern Dragon State Collage 
Oregon College of Eduoatlpn 
Oregon Institute of Tachnology 
Oregon State University 
Portland State University 
Southern Oregon State College 
University of Oregon 
University of Oregon"Dental 
Unlvarslty of Oregon- -Medical 



Priv ate Schools 



Columbia Christian 
Concordia 
George Fox 

Judson Baptist ^ 
Lewis and Clark 
Llnfield 
Marylhurst 

Colleglo Cesar Chavez 
Mt. Angel Seminary 
Multnomah Bible 
Museum Art 
Northwest Christian 
Pacific 
Reed 

University of Portland 
Warner Pacific 
Western Baptist Bible 
Western Conservative Baptist 

-Western Evangelical 

'Willamette 



Proprietary Schools 

Northwest College of Business 
United Electronics 
Salem Business College 
Portland Secretarial School 
Oregon Career Ins tltute 
Bassist 

University Beauty College 
The Bryman School 
A'arts School of Beauty 
Comierlcal Driver Training 
North Pacific Dental/Medical 
Trend Systems 

Western Business University 
Montavllla Beauty 
Medford Beaut>r 
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APPENDIX G , 
COUNTY GROUPINGS 



Coastal Counties 

Clatsop 

Colombia 

Coos 

Curry 

Lincoln 

Tillamook 



Portland Area Counties 

Clackamas 
Multnomah 
Washington 



Wlllmiette Valley Counties 

Benton 

Lane 

Linn 

Marion 

Polk 

Yamhill 



Eastern Counties 

Baker 

Crook 

Daachutes 

Douglas 

Gllmart ^ 

Grant 



Hood River 
Jack son 
Jefferson 
Josephine 
Klamath 



Malheur 

Morrow 

Sherman 

Umatilla 

Union 

Wallowa 

Wasco 

Wieeler 
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VARIABLE WEIGHTS-^ 
NON-METRIC 


-GO VS. NO/GO 
MODEL 






1. 


High School Grade Point Average . 


,13821 






High School Program 




.13798 


. ■ : ■.-V;-:vV.l,>-i: 


3. 


Father's Education 




.13034 


' ''- 'M 


4, 


Mother's Education 




,12756 




5, 


Father's Occupation 




,12453 




6, 


Area 




.11617 




7* 


Mother's Occupation 




.11269 




8. 


High School Size 




.11251 
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APPENDIK E 

POSTERIOR PROBABILITIES OF SEGMENTAL 
NON'METRIC MODEL 
(Tablae not included in Text) 



Postarior Probabilities 
Laval Com. Col. 4-yr Pub* Private Sectarian 



Father ' s Occupation 



1, 


Skilled Labor 


.388 


.317 


.189 


.107 


2. 


Semi-skilled Labor 


.310 


.310 


.172 


.207 


3. 


Farm Labor 


.333 


.444 


.222 


.000 


4. 


Small Business 


,344 


.338 


.266 


.052 


5, 


Office Worker 


,306 


.210 


.419 


.065 


6. 


Manager 


.333 


.303 


.281 


.082 


7. 


Conunisslon Sales 


,271 


.370 


.309 


.049 


8. 


Professional 


.198 


.317 


.396 


.090 


9. 


Non-earner 


.356 


.322 


.271 


.051 




Mother • s 


Oooupation 






1. 


Skilled Labor 


.435 


.348 


.217 


.000 


2. 


Semi-skilled Labor 


.402 


.268 


.232 


.097 


3. 


Farm Labor 


.000 


1.000 


.000 


.000 


4. 


Small Business 


.387 


.387 


.226 


.000 


5. 


Office Worker 


.347 


.298 


.266 


.089 


6. 


Manager 


.282 


.359 


.359 


,000 


7. 


Commission Sales 


.333 


.333 


.333 


.000 


8. 


Professional 


.225 


.355 


.348 > 


.072 


9. 


Non-earner 


.600 


.200 


.133 


,067 


10. 


Homeniaker 


.301 


.314 


,287 


.098 
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Level 



Posterior Probabilities 

Com. Col, 4'-yr Pub* Private SeGtarian 



Why Attend College 

1, Consumption 

Reasons .249 .315 .353 .082 

2. Investment 

Reasons .342 .316 .256 .085 

High School Size 

1. Less than 100 .355 .319 .223 .102 

2. 100 - 299 ,322 .284 .297 .097 

3. 300 - 499 .335 ,306 .289 .068 

4. 500 or more .207 .420 ,293 .080 

Father's Education 

1. Less than H.S. .386 ,343 .199 .072 

2. H.S. Graduate .423 ' .255 .223 .098 

3. Business or Techn. .313 .388 .224 .075 

4. Some College .253 .346 .313 .088 

5. College Graduate ,218 .355 .355 .073 

6. M.A, - Ph.D, .159 .312 .447 , ,082 

7. I don^t know ,500 ,293 .121 ,086 

Mother -s Education 

1, Less than H.S. .421 .262 ,243 .075 

2, H.S. Graduate , ,354 .320 .235 .090 

3, Business or Techn. ,343 ,353 ,284 ,020 

4, Some College ,281 .272 ,341 ,,106 

5, College Graduate ,178 .375 ,370 .077 

6, M.A. « Ph.D, •143 ,367 ,429 .061 

7, 1 don't know ,509 ,208 ,151 ,132 
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Posterior Probabilities 



Level Com, Col* 4'-yr Pub* Private Seotarian 



Area (County Groupings) 



.1, Coastal 


.362 


.277 


.287 


.074 


2, Willamette Valley 


.345 


.304 


.231 


.120 


3. Portland 


.298- 


.276 


.357 


.068 


4, Eastern 


.298 


.426 


.200 


.075 



Variable Weights 

Educational Aspiration *116 

Reason for Choice .115 

Father's Education *105 

H * S . Grade Point Aaerage .100 

Father's Oecupatiori^ ^ *097 

Mother's Education ,097 

Area *097 

Why Attend College *d91 

H,S, Size .091 

Mother's Occupation .090 
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APPENDIX F 



MEANS AND STANDARD DEVIATION S 
DISCRIMINANT MODEL VARIABLES 
(non- standardized data) 







Community 
Colleges 


4-year 
Public 


4-year ■ 
Private 


^-^eans 


Variable 




Means 






1. 


Food Stamps 


.86567 


.90633 


.95000 


.90153 


2, 


Veteran 


.82090 


.93165 


.93333 


,90662 


3. 


Parental Income 


13399.2 


16363.8 


18274.3 


15883.9 


4. 


High School GPA 


3.01 


3.32 


3.43 


3,26 


5. 


Total Resources 


2558,8 


2736.0 


4139,7 


2838.7 


6. 


Distance 


28.6 


77.2 


37.0 


62.1 


7. 


In- County 


.71642 


.21266 


.41667 


.34805 


Variable 


Standard Deviations 




1. 


Food Stamps 


.34228 


.29173 


,21978 




2. 


Veteran 


.38488 


. .25267 


.25155 




3. 


Parental Income 


9486,59 


11423,25 


9378.89 




4. 


H . S . GPA 


.57127 


.46585 


.47748 




5. 


Total Resources 


1837.14 


1474.23 


1406.03 




6. 


Distance 
In-County 


62.62 


75.49 


35.88 




7. 


.45242 


,40970 


.49717 





273 



mm 



APPH©]X G 

ra-raoraicM. DISCUSSICW OF M]LTicco.ii™mr 



274 



248 



1 

EOJ-raoMC^ Discussiaj or MjLTicainffiAEm 

The statistical problm of mltlcolliiiaarity arises ^Ami am of 
€bB assu^tims mdar lying tim nultlple regressim proceciyire Is vlolatad, 
' Ihis aastitptlm is that ttie eqplanatory varl^lea me riot COTrelated 
'witii one another. It is often &e case %d.tii econanic varl^les tiiat 
this assiffl^tion cmnot strictly be tret, Sudi itma as taccmea, prtces, 
fflpl^roent, popiJ^aticn and Interest rates tend to move t^etihyKr, parti*- 
cuiariy over t±m. In such cases it is difficult for a statistical 
tectaique to datarmlne hw much of a dimge in the dapmdOTt vari^le is 
attribute le to each indepeident vmlable, since tiiese dni^mdent var- 
i^les are intewelated. 

To t^e an ectrene exmple , assime tiiat to wish to ©candne &e 
folloOTng relationahip : 

Y = 00 Pl^l ^ S2X2 
^^re - l,e, md ^ perfectly correlated, Ttras for every 

chffl^e In there is a predict^ le ^mge In X^, Thm or^nary least 
squares tedmlque could not be ^^plied In sudti a c^e, TOere is no 
of deteCTdi^ig hw much of a dw^e in Y stould be atttlbut^ to %^ md 
hoCfl7 to Xgr aid therefore die coefficiOTts caraiot be estimated. Tlie 
indepmdmt variables move togedier aid it is not possible to diatlnguish 
their indi%d,cfaml effects. 

t^e less ectrme case is ^^re there easts sore COTrelatlon among 
the ^qplanatory 'rarities. Hie ordto^y least sqpjares te^nique cm be 
^plied but Interpretation of ttm results must tdce note of potmtial 
dif f icid^ties . Calculation of tJie st^tord ^ror (i^idi is used in 
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ccD^ut:ksg die t-statistic) ^irolves use of tmtm mpresmtmg tiam 

corTelation among Independent vmlables. If such correlation Is high, 

the resultant stmdard errOT cm becoine large* Standard errors diat 

are large ^ relati\^ to the size of tiie p^mieters^ result In small 

t-statlstics. Ihus, ^&ghm milticolllMarity is present ttie estimates 

obtained imy be imrelidsle, md oftm a crucial variable may be ttiou^t 

Lffiinportmt v^tmi judged by statistical gui^lines (e*g, t-statistics) . 

2 

Soluticns to tirm problffli of multicollijne^ity are sparse. In 
econocdc analyses, variables considered theOTetically M^rtant are 
gsierally retained m tiie e^jations estimated, despite tim statistical 
difficulties, MJ.tlmllimmUy does not lead to biased aatimates, al- 
fhou^ it does redice 012: confidence in tiie ^solute size of tiie coef-* 
flclCTits md standard ewors of the correlated 'rarlables. Thm unless 
die problem is quite SOTere, it does not negate die validity of the 
results cAtalned, . 



'Tredmical dascrlptlms of ntilticolltae^lty cm be foimd m standard 
econaiiBteic tejcts , inclutoig Jolmston (1972) md Thell (1971) . 

^T^ro ^sslble solutlOTS ^e (1) d^ creation of a ne&^ variable vAd^dx 
is a composite scale of the hi^ly IntKCCorrelated wridDles and use of 
this variable In tim equatlOTi md (2) use of only ooe of thm wria- 
bles ^^(^ €xm mterrelated, l*e* the ^elusion of sorae of the variables 
focm the equation. 
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APPm)D( H 

HJBTHER DISCUSSirai OF M)N-I^MC DISCRmNANT mMMlS^ 



The non-metric discrimajiait aialysis teclmique is an applicatlOTi of 
Bayesiati decision theory, a slnqjlified description of #iich is shown as 
Td5le 74.2 

TAB1£ 74 
LOGIC OF MYESI^ DECISIOT TtEOTY 



Evidence Prior Prob^ility 

P(x|e.) . p(e.) 

\ / 

Posterior Prdb^llity 

p(e.|x) 



< Cost Ftjnction 

Scpected Cost 



Select Mtotoum 
Eb^ected Cost 



^IMs dlseussicn will follow Rslrawtii (1975) on tite model md 
Wcraiacott Wmnacott (1970) on deeiaion tiieory, 

%age 50 ccnt^Lns tiie stataniOTt, '^iscrlminmit malyals Involves no 
ttieory of Individual decision in^jng," Tbxs is true also of non^^netric 
discrto^wnt analysis, Bayesim ^clsion theory, to tiis nm^-ntetric cont^t^ 
OTpiairig the classificatim dioice of tim resem^dier (i.e. tiie desire to 
mljiiinize ^e cost of being wrcng) ^ not the raetiiod by #ilch die todividual 
stutoit, for ©ca[^le, mdces Ms or her sAool decision. 
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The classification tedmlque conblnes mptoical ^ddance on ttie 

ma^rsMp of the classes (or ^oqps) md prior prob^illties of class 

tMrberahip m order to obtam the posterior probrtjility of belot^liig to 

each group. A cost fimctlon is tiim ^plied to tiiese posterior proba- 

3 

bilitieSi yieliLng m e^cted cost of claasificatiOT for eadi ^oi^. 
The discrlmlnmt group wifli tiie mtoiifflm ^^cted cost is thm selected. 
The parameters of the model are estimated uaJi^ die sajple data, md titmi 
each observation (iten) is classified using those parOTeters. 

In orcter to ©^lata in more detail, to shall iise tiie following nota- 

tico: 

0^ " the ith group or class, i - 1,2, , , . , t; 

K.. ~ the kth level of vari^le j , j ^ 1,2^ . . . , p; 
k- 1,2, r 

n* _*, " the nOTber of satple itana in tiie level of variable 
j ta class 1 

n,n tile nuitoar of sanple itCTs In tiie kth level of variable j 
n^ " die ramfcer of sa^le Itera to class i 
n " the total mmber of sarple itOTs 

The n saqple items on which tim model is estimated are divided into 
t mutually occlusive ^oups or classes, (e^, i - 1,2, , , , , t) , Eadi 
item is desaribed by a set of chaaractmlatics (v^iables Xj) , ^Aiere there 
are sweral possible valiaes (levels or categories) far each variable 
(x*. ). For Ij^tance, a student may be desCTibed by tlte type of hi^ 
sdiool progrOTi (xj^) , i;^^eh cmtains levels "college preparatoi^j-' "TOca- 
tional technical,'' and gmeral or ccnfclned"--(3tj^j^, x^g* ^13^' . . ^ 



Cost fimctiOTS are also referred to as loss, re^et or risk fLmctlcna, 
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Thm cOTidittanal probability of variable K^y^ ocamrlng given class 
B^, is known frm the san^le foequencies of the data at hm^. The prior 
probability tiiat class 6. will occur (i.e. p(9.)) Is obtained ftrom pre\doua 
knowledge, esttaates cmtatoed to other stipes , si^Djectlve evaluation or 
si-ply from the sfflrple data betog uead. By Bayes' Law it is ^am that 
the posteriOT prdb^ility ^^t m itm belongs to class 8^^ given timt 
tills Itm possesses characteristic k.. la then givoi by 

(A.1) p(e,|=Cj^) - t V " 



^ere, 



n. 
nk 



jk« 1^ 



for ea^ 1 = 1 ^ 2 , , , . , t 



and, 



n» 

p(0^.) = ~ , or is specif iad from pr^/lous taiowledge* 



In order to deteOTme the class toto #ildi thm ItOT is to be clas- 
slfiedj a cost function mist be associated witii eadi possible classiflca-- 
tion choice. Therefore, a mtr^ of conparative costs Is specified as 
to Tstole 

In general, tim Kitrles in tSnxs matrix are cCh|l), feat is tim 
cost of classi^mng m ±tm as belor^tag to cl^s h, glvm tiiat it ac- 
^lly belongs to class 1. V!hm h = 1, fee cl^siflcatlOTi cost is zero, 
stoce TO error has been nmde. In fee slnpllst case viiere no msclassi- 
fi^tim is considered more serious fem mofeer, all off-^di^OTial 
elCTSits xoould eqml one lEttle all diagonal elOTKita TOuld equal zero. 
O^tewlse, co^arative costs TOuld be ©it^ed. 
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mm^ OF oot^pmrrm cotts 



Class Classified M 



2 



1 C(l|l) PC2|1) . . . C(t|l) 

2 ca|2) C(2|2) . . . C(t|2) 



C(l|t) C(2|t) . . . C(t|t) 



Thm^ the ^^cted cost of class iJfy tog an Iten ^th diaracteristic 
Km into class 6, xrould be 



(A.2) C(e^jx.j^) - cchji) P(e^|i^j^) 



Such a cost ^ists for each possible class, md for each characteristic 
of the itan to be classified. It is tiien necessary to sim the costs 
associated wi^ eadi of tte ^scriLptive characteristics of tiie observa- 
tlcTi, Ttm ejected cost of classi^^ng a particulffl: smplm itm Into 
class h is, 

P 

(^3) - £^C(ej^|x.j^), 

Therefore, final classificatiGn costs ara obtained by siniraJTg the coats 

associated wLth eadi of the itm's ^scriptlve dharacteristics 

(j « 1,2, , , , , p) , Sudi m ejected cost is calculated for eadi claas, 
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and tite elms the nimtomi ^qpected coit Is selected as tiifi appro- 
priate ooe for lim smplm itm. 

A BmrtQoad^ of ReinnLitii's formilatlOTi of tiiis model results frOT 
ttm equal TOl^ttags givm msidti varldsle, "nius, tha model does tiot take 
toto consideration that some v^iables may prove to be better class pre- 
dietors than ottiers. To take aceourit of tM^ possiijilityj we made a 
simple extOTsion of the non-TOtric tedmiqua preaaited sta^m, for use to 
the project malysis. "Rm procetee is ttie sane tteoi^ equation (A, 2), 
in v^di ^e ^tpected cost of classi^ng m item mth diarKteristic 

Km tato cl^s e, is calailatad. At ^s pomt in ^e revised model * tiie 
jk h " 

TMifcer of ample observations ^^Aiidti TOuld be co^ectly classified by eadi 
vmridble Individually (i,e, not m conjimction mth my otitier variable) 



is detennined, based \jpcxi tim mxiimm cost criterion,^ Ttm total nijn4>er 
of correctly classified observations is obtained, and fhe percentage of 
this total coMectly classified by ma^ vari^le singly is calculateii* 
Th±3 percQitage is then used as a TOight reflecting tlie relative perf or- 
maice of ticm varid)les Included, Ihese TOi^its arm utilized in the 
calculation of the eqpected cost of classify^^ a partiailar sanple itan. 
Equation (A3) is tlius TOdified to 

P 



(A.4) C(ej^ ^ C^^h'^k^ " ^ 
wh^e Wj is tiie vre^ht givoi vari^le j • 



(^5) w. . 



r 



E E n,,i 
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^Amm n. rapresmts the nuAer of observaticris in the k level of 
vmiable j In class i. As before, k is tlte level tadac md j is die 
variable index. Itere, i represOTts tiie class with the miraiiun ©cpected 
cost of classifytag m xtmi ^tii di^acteristic Xj^^. 

Si^pose, for ^cac^le, ttet uatag die mtolnun cost eriteriGn ta a 
direa vari^le model, variable arm OTrrectly clMsified 15 cbs^vationa; 
vari^le tro, 25; md vortabl^ tiwee, 10* Ttm eights wmid be as 
follows: - .3, (i.e., 15/(15 + 25 + 10)), ^ - .5, Wg ^ .2. The 
weights, of course, sun to om, wiA ti^ vmi^le tiiat singly pacfoCTied 
mat accLEcately (v^idsle too) recei^dng the hemdest weighting. Thm 
rematoder of the previous description of die noi-ntetric mDdel givm 
above appliea to tiiis reviaed model * 



nx^wc correctly classifi^ hy each v^Ale aloos wo^d be tiie 
Sffie as a iiim orlgtaal procediffe were perfOTmed, but only one v^* 
i^le raflitt timi a set of vmlAles mcli^d in tiie model. 
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